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(A) 



(57) Abstract: A compound represented 
by the following formula (I), a prodrug 
thereof; or a pharmaceutically acceptable salt 
of either. The compound has high DPP-1Y 
inhibitory activity and has been improved in 
safety, toxicity, etc. (I) [In the formula, R 1 
represents hydrogen, optionally substituted 
alkyl, etc.; R 2 represents hydrogen, 
optionally substituted alkyl, optionally 
substituted aryl, etc.; R 3 represents hydrogen, 
optionally substituted aryl, etc.; and -Y-NH 2 
represents, e.g., a group represented by the 
formula (A) (wherein m is 0, 1, or 2; and 
R 4 is absent or one or two R 4 's are present, 
the R 4t s each independently representing 
optionally substituted alkyl, etc.).] 
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SL, SZ, TZ, UG, ZM, ZW), .1-7 ->7 (AM, AZ, BY, 3stt»§S&g: 

KG, KZ, MD, RU, TJ, TM), 3 — Q V (AT, BE, BG, — g|giS6&&§ 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR HU, IE, 

IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 2X?n- KRtfteCDBSKIC^TI*. £ JW3HT**l* 

B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR NE, SN, &PCTHM -y h©«ffil=««**lTl^ — h'tBSES 

td, tg). " f ©tf-ry^xv-hj £#H.' 




St|§H\ .1i^nTfcJ:H7U-il4»«*t. -Y-NH 2 (A) 
/-f^m R 4 

_N ^f (A) 

NH 2 

T^^n^S^^STo (mttO, l*fctt2£gU R 4 ft, #ftL&^rt\ 1 
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zS^7?V)V^??y~ if-IY (DPP-IV) la^j^LT^^if^^ii^-i'a^y 
-.;ncp*T«* Kfcs^^sw^^-Hf-iv (dpp-iv) ifi^JtbT^ft . 

10 . ' 

DPP-IV&, #F*gt^|g^#^ET5i2:U>7 0 Px7-«*D> N^SOy^^ 
15 ■ >F^W- tfifeMftTV^. DPP-IV«I^^^Wii^Mv^, 

^^^c|IW$^^»**^7 0 ^R^S®^;T§^:t^?..nT^^o /i>7 
1/75V y 7 U ^7°^ F (PP) &&tf~3-- P^T"^ F Y (NPY) ^t;:-f^£ tl5A° 
l/7^< y # 3J? U ^7"^ H 7 7 5.1) A V 7 £ 5V >x7 r^f U 
^7°^ F (YIP) > #JlriJ?>m*'7 s ?- F - 1 (GLP-1) > ^>3-^«#tt< U 7 

20 h p tfy^u f (gip) ^«kt;***;v*>^»^H^ (TO*fcf^sn 

. £<b/W£ftT(A£(J.Langner and S. AnsorgeM "Cellular Peptidases in I 
mmune Functions and Diseased" , Advances in Experimental Medicine and Biol 
25 ■ ogy Vol. 477) o 

DPP-IVte, GLP-l©N*«^&2 75 7BI(His-Ala)*«J»f , rS. Wmtsntc^7° 

P*-7> h^LTMT^ilt^^nT^^a. B.Knudsene), European lournal o 
30 f Pharmacology, Vol.318, p429-435, 1996). E©DPP-IVfc<k5GLP-l©JiiL*fc:£ 
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tf%Kmt#%\ZftM-V&Z>Z.t-hm ZtlT& 9 , DPP-IV©jfi$lC«kD]fil+©i£tt 
SGLP-litg/0*±#T£ (T.J. Kief fer£>, Endocrinology, Vol.136, p3585-3596, 1 

10 fc«k?K ]feM«#Ufc< ^U >^©^ji. l*ifW©3fi«y .'^M^W©.- 

5(R.A.Pederson&, Diabetes Vol.47, pl253-1258, 1998). 
15 ©DPP-IV|figa)&*IB££ftT*5 D , ^J^OT^Pim 0 2/0 2 5 6 0 

>7i/>^ tr^7^>^*wt-s^>^>^»#3W)PP-ivia*j«tbT; 

W$T&5il£j&S«££ftTV>S. 2/0 6 8 4 2 0tA>7l/>y> 

&&z$m&'£mmo 3/0 0449 6t/t>7i/yhTit tr^u^>8W.**rr 
s^^s^fciwtowpp-iva^ a* 

20 £N$0 3/0 2 4 9 6 2 -75 7 ^□'V^KTS/ 

.£ £^tr*l* >3=- >St»#*«DPP-i via«FJSI UT^iT? fc & c t £ nws 

. a^H^O 2/0 2 4 6 9 8f/t>7l/y hX\$, ^>f>IW*Xi 
5*X*5rl^-* VlSIJibTW^5:i:«^nTt^. 

25 3693 ©Ma* 

30 I^dFt^'. *fctt*tt6©£¥±fF&£*iS£ <«Ti&RfcJfcE*5BW 



I 
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5. [1] & (I) ' 



)vm*&v ; 

7o<;H, li$nt%J;^7U-mS, «&2nTfc£^7U-;i/7Jl/7 

20 e&£nT ! fe c fc^xD7y-;i/3s, gft$nTt>«fcv^5 L a7U-;p 

7;wi/S^ stfe$nTt)j;ViA^P7'j-;u*;u^;^ e&snTt><fcvvs 
TD7U-Wyi, K«i$nT'b«kvs7;^;p*;p3K-;ps> £fc«tt&£n 
Tfe^u^^fa^T-a^S^I"^, SfcttTiaa (Ti) ~ (T6)'T^£ 




N 

^— Y-NH 2 



(I) 



WO 2004/096806 



PCT/JP2004/006104 



9->r t 




10 



15 





Cf ^ cf ^ o 

(T4) (T5J (T6y- f / 

m*. *mm, ***** m&zinxm^T w&ztixh^T^ 
aE^i/*A*=A«t) u< ttit*$*t"r't> iv^*/w^>r ^ssr*"t**\ 

— Y— nh 2 tib^: (a) t?**ji5S> tftitrm^ (b) xmznzm 




(A) 
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— NH NH 2 

/ 0)n (B) 

5 , 

nliO, l % ..£fcf*2,&£U R 5 ^flELW, lo|fc(i2o# 

[2] -Y-NH 2 M (A) l?«^tL5^fc>9. m^HL<tt2tfc^ 
15 % £fcte N -Y-NH 2 M (B) X°mi5tlZ>mX*h*). n # 1 t> b< ti 2 TrfcS 

[3] R 3 #T1B5£ (0 v (D) %1tft (E) WftlfrO&X-bZ^ ill ~ 
[2] W^tL^IB^b^t) L< tt^<D7°P K7 J/^ £fcfi^ftb<Z>l^ 
20 ±ff^$ft3:!£, 




(5£4> N Zft, ffi$m*s -S (O) p-, ^fcfi-NCR 1 x ) -Sr^U 
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io ->7 y M> 7)^)vm, a p 7;i^;pg> v-^ p 7;i^#;^, 7^p * £fc 

R 1 0 «#*SH\ ^^l^fcttx^l^giU 
15 ptto; i*&>i2^«b; 

R 1 1 B**«f*fc»7MkS$t. ) 

[4] R 3 ffjS, (0 fcb<&5£(E)T&£ [3] SB«5©^ft , t>b< te^©:7*P 
[5] R 3 #5* (0 T&D, R 6 #fiEbfcV>*v, lo££&2^>#ftb> 

20 &*w&l>x* -AD^jRf, ->77S, 7;u^;i/^^S, 7;WU7Jl/*x;i/S 
7^3^^ ad7j1/3+j/S, 7;wp+^*;^x;^-7;u^;i'*^ 
] BB«®fl3'&*'bb<tt't©ydH7y^ sfc«^-ne>©m^±fiF^$ns^ 

25 [6] R' 8 *nS'(C) T&D, R 6 fr\ 1^#£U APy>M-?T^^, [4] 

[7]. R s j&«2-£PP7xx;k 2-i7DD-5-7WD7i-JK 2-* 
.fj|/-5 -7^n7x-^ 2-^h^y-5-7Ma7x-jk £fc&2 - 
->7y-5-7Jl/^P7x^;i/T^?), [4] |B«0^«5t) - b<tt-?-07 , 0 

30 v>f, *fctt*n&©i^±w : s3n*& 
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[8] R^^mmT. 08MWfci}&>6 3 (om&ztiT^Th&^rjwvm 
g*i$nTt)«j;'^7U-;wST»D, ym«f&£ftT*>j;^7;wi/S 

[9] R 1 *^: -Ra-Rb-RcTi$tl^lT^S, [1] ~ [7] CDV> 
10 Ra«7JP*V>0£, ; , 

[10] R'^zK^JS^ **)\<s ts&rax^-r&s, [1] ~ [7] (DV^-f 

[ii] r w^i/r&s, [ i ] - [ 7i 0^?n&Yimm<D{k&Qi%h< 
[12] r wfrMEfr* f<r/*v ems nr *> <t ^ 7; * jm?*^ 

<tv»77jw^*^s, sm$nx i b t tvi7P-r;i/S, sfcttttftsnr'b.k^ 
7MJWj^^i/it^, [l] ~ [1 iio^Tnfr\zmm<D4t&whL< 

[13] R. 2 ^>7ys, fi^$nxfect^7;m+5/^;ufc;us, stcitw 
mznTh&^7V-)V**i'g'v&z>, [1] ~ [11] m*?tifr\£&®co<k 

[14] R 2 ^fi^7U-;i/^'>ST^^>, [1 3] timott&tohis <tt*" 

30 o^dk7'^. *fctt*n6©**±i^«t$n**. 
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[15] R 2 ^i^f p 7 !J -;i/t^^ST*«>5> [1] ~ [1 i] v^-fin 
[1.6] R 2 ^ (Tl) ~ (T6).T^£ft3£^fc5> [1] ~ [1 1T<D 
[1 7] R 2 J& S . ^ : -O-T x -O-Ty. (^4 I > OteSI^M^.&^U. T x 

] ~ [ 11 ] <0\i^^M^VM.<0\\^mh b< ftfWn K9 
[18] Tx^7x=i/yS?fe5, [17] iSS^b^tU<^»7 P o K 
[19] Txi!5 m -7^vn't.§, Cl 8] mW.<Dik-&WkV<teZ<D7x2 

[2 0]-. Ty f l^^nTWl^ iSfcttg^ft-C^ 

iV^y^PT/^^T^^S-efcS^ [1 9] WM.<0\t^m^<\-i-W^^ F 

[2 1] Tyfi^tl5l©tli^ ^PT'^. *fc»7. 
;va /wJ?=/i^T*& § s [20] IBife^^^t b < tt^T'P F7 « 

[22] ^ (I) T^^tlS-f^Ws TIB^: (cl) ~ (c3 6) : 
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(C35) < c36 > 

[2 3] [l] - [2 2] (D\^hM^W^(0\\^mh^<^.(0^nYyy^ 
[24] [1] ~ [2 2] (DV^-f^^iamo{b'^#t>b<«^(07 P D K7$^ 

[2 5] [1] ~ [2 2] OV^^)?fB^^b^t>L<{i^^^P K7^^' 
[2 6] i?^7?i?A^tt?~?-im!fflW&<Pfcto<0* [1]~[2 2] 

[2 7] J£E^f&!S$©Sa&©fcfc<0, [1] ~ [2 2] (DWffruWCfB^b 
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[2 8] ^^^<b-t"6S^^ N . [i] ~ [2 2] ov^ti^^ia^-fb^ 
„ 6] *5«ttj« [i 7] ^£^5^^ sp^^^^ws,, 

^T/^/^^jcjo^s r{g^j kit, mzffl$,of^mvmm®iifrbG<DT 

20 . . • R 1 fc.fc.IfR 2 fc*5'»*3. r.g^$tt-C h iV^T/v^vSj OT/^Si: Utli 

, >5vK xf/K VPtVK r/fvK ^fy^f/K sec- 

fix (1) ^nWWfr. (2) ®tfe$tlTt ) «tV^^7 i PTy-/WS 

, (3) W&ZtlXbX^TnJ^m, (4) E^^Tt>«tVN.Ty-^T^y* 
(5) «ftSixTt>J:Vv§a3(^^'o.T>J*-^*^=A*x (6) 
ff^^tLTtiV^^^-rPTy-^T^/^/W^^Ss (7) #,M?*V£ 
30 „ (8) fiife$tiTt>J:v>T7U3^v*yu#=7uS, (9)- gjft^jixfciv^u 



WO 2004/096806 



PCT/JP2004/006104 



14 

rt^-ijv^ (i o).e^nTfe«fcv^>^D7;w^ (i D tt&snxfc 

£V>7U^m (12) B^tlT'bck^TU-;^^ (13) fi^tl 

xh^7V-)V7,)Vt^)i^ (i 4) 7;^^x;i/fc;i/», (i5)gm£ 
nxt)<j:Vi77JWW7.;^-;^ (i6) 7mm, (17) s&snr 

(i) /Noy^M^ tbT«, 7y^m^> &mm?. MmmTztcuaymm? 

c 2). rem^ nx t> <t n 7 u ->>t#i jci # s^it □ 7 1? - 
;ptuTtt, ^mt^ 1 # 5 2 £W-f s 5>,& '1 om(DmmtfzQ, 

(a)zkgtS, 

(c) 7Jmr;WS tt^trv«^^^^7^+^*^^^^ n ^ 

fticte, mtf, M£fcte#&$©i*ii$c 1 6 ©7^+;i/S^^tf e>n> 

flIAtf* x3Mk ^Dtf;k 2-7*Ptf;k -r 

) > 

(d) ;\n^>if (m^ 7vm^ &mm?> mm^rcita^mm^-m 
tfmtfznzo ) sfc«7;m^^s mm, M7jup*^^wsn> 

m {7)v*mtttLx\$. mm, mm£tcm&Ko)&wi7)i*mmmi 
e>n, mmz\t, mm, mm^t^mm^i^^^^^vmrn^ 
mfzn, ^\zM&m\zfo, mm, x^;k -/pejk 2-7°pt:;i/* 



) 
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U7MD^fJK 2-7Jk*PX3Mk 2, 2-^7tDim /V-7;k*P 

7*p#+^*fc«7*>*->w#frfe>n§. 7;kt-p*>*x 

15 ^h^Ih^X ib+yXh^X / h+^D^^fcttXh*^ 

(g)y7/«, 

(k)7U-;WI(«l*tf. 7xx;k l-^7^k^fc«2-^7^WW^> 

n&. ) > 

30 (3) r«jft$nTt><k^7P'f <s>7P-f Ji/g^Tte. flifctf&ssjfci i 
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(c) 7 )v^)vm wKte> Mm£tc\$ft&ttomk7)v*)v^&&f s'tu 
mat, .mm&it\&&im<Dms»i #s soj^mmmizn. 

10 V7»& sec-7>Jk tert-7^;K ^.^pifc^^W^^^^- 
) , 

%&miz\mm&iftb4<D7)vn*z/mmtft>n. M\zmwmz\t, *h4zs. 

e>n> -jifc*#«Jctt» 09*.tf. *3Vk x^;w, 7°ntf;k 2-ypt!;i/* 

i^*^ ii4 Wens. ) > 

*->*fc&7>*5/*j^tf&nS. ) >. 

mmz\tfcmm±fr$4®7)te*>>mtfm?*>n, HfcjM*Wfctt, *h*~> 
, xh*y, 7"D#+'>*7c«7*h^5/^#tfe>n^>o ) TS^$tifc7;pp+ 
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5 (g)->7/l, 

10 *jl^=jl4W6ti«i ).., 
^fcjwt^^jWtfsns. ) > 

DA+yM^y/y^D^M+y, 7^T>^;i/^^^rc«y;P^x 

7°ptf;i/^5>x>^'>w#>f^n^. ) . 
30 , Mfcrnzimmmfrzi ooy^uj^m^ymmM^n. mz&wm 
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\Z}t, is?p-7u\Z)VttS/* */%u7T)V-**zs, z/ZU^y^Vttis, *S>7 

*&wt (q) 7 s ; mm tf&tf sns. 

5 (4) m&ZftTlb£.^7V~)V7=iJ%)l#-)\'M} \Z&tf%7V-)VmtV: 

IB (3)... <p rtt&£ttT%£^7D^^^^ 

W.stis. .. . .. ; . ; , . . ... - 

io (5) raj|$tiT%cJ;v^^Axo7U-;^;^-;V'*j fc&tts^il^ 
fnyuH^utu lufB (2) 0.r«^$nx 5 bJ;v^^AT:P7U-;i/j 

r^$tiT ! bJ:v^^^xP7U-;w*;^r:;j/*j \z.&vz>mWk&t bx 

fclu mm (2) <D Fgm$tlTfeckV^^^T-P7U-;H lc£tt3ei&S£:b 

15 TM^btcbmmw ens. 

(6) rtt^^nx i bctv^^^xP7U-;i/7$y*;i/fc;i'aj ic&tt&'a' 

^AfDJU-J^lTIl Mf2 (2) © rg^$tlTt)cfc^^#^x0 7U 

. .. jmWk2ftx&&^M%^u7V-)V7SiJ*)V$-)iMi 
20 £bx&, h&ib (2) © rg^$nr ! bJ;v^^'\xD7U->!Uj ^^^>am 

(8) ris«i$nTt>«fc.v»7;V3+5/*;u*-;PSj x.&nzT)Vzi* 9 s%)i'tf- 

, 7 0 n^v, 2-7 0 Dtf*:>> ^h+*>*fetttert-yh^r^) "Tfffi&Sftfc 



30 (a)*&g, 
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■ 5EtJW*:ttfctt, fl*Kf» ;Wk X5P;k 7°Ptf;k 2-7'Pt?;k. 7>;k -f 
5. 77*3Mk sec-7*^;k tert-^k ^V^kfctt^^^MP^If 
) , 

l.o (e).7*W(«*tf. >Wk X5f;k 7°atr;k 

•tttert-^ji^j&^tf&ns. ) T?«(i*nfc*;^=^^5/at 

v *5:)Vl3)\'tf-frttz'* x^l^ktfxjk^v', ^nWWMnW'> 
;k#x;k**^#^tf Sft3. ) > 

Ih^>, 7°P^X 2-7°P^*X ^h^v^fctetert-T^kfr 

(g)7J^JH (#1*.^ *3Mk x^;k yatf;k 2-7*Ptf;k T^ktfc 
20 tttert-^;i^jwwrsns. ) TM&£ftfc7$./^ 

(ti)7)V*)V& MfLii. ^^;k x^;k 7*oif;k 2-Vpt!;k ^.)V^tz 

(\)7)\s*)vm wzte* *?)Vs x^;k 7*pfc!;k 2-7°pfcf;k 7*^;P*fc 

25 (j)7;wus iwk x^;k yptf;k 2-yae;k 7*g\Jk*& 

tetert-7*3^^fe>ft5. ) TlJISnfcDWHi, 

(k) 7;k^;k^-^^;k^x;ki-^5>s (mfcJEttfcfc i ^ e> 4<d7)v*)v**>' 

30 . JMfctfjfcteu ;* h*->#;ksKxjkt^>, ih+yA^-M+'X 2-7°p 
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5„ ) , . 

(1) Py^Jl/^^^rWt^ (WttfK*R-3 frS, 1 0 <Dz/>7 P 

5 ^^□^->;u*^'X ^^d^^I/^-x 7yT>^^-> 

;kt* ;i,#x;M-=^> * £ u ^y^;^* vAil/^^^^S/^W 
6>n£. ) , 
10 (m)7x^K 

(n)5-^^-2-^V-l, 3-WVU>-4--f;k 

(o)5-^y-2-fh7kFD77^ 

(p) 1 , 3 -yk l>P— 3 1 —f V^> , /77-;k 

(q)fh7kh'C77-Jk 

15 (r)t^fDAfaii (fli&tf, tfpu^-;k e^u^x^fcft^i^x 

.. Wfctt> x5P;k yptf;K 2-^-a-.b!;p*&tt^^««¥ff 

tfPU^> (^kfPU^MS^e.^TK^STgm^nTViT'bJ:^. ) > 

30 tr;i/7J ;w\^;k f y{pu^u\i)Vti)vn^)V, y^pyokJMfWMt 
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do) m&znT^&^isznjfriffrmi \z^n^9U7)^)vmtvx 

5. , ;>7P7°Pbf;k y^D^Jk v7P^>?Mk y^.n^yjk 5/^p-\7° 

mm^tixh^^^tiTji^jvm} \z&nz>m&mtVTte, 7;wk* ( 

*3Mk xep;k 7°ptf;k 2-7°Ptf;k y^;k*rc»tert-^;^ 
. ^tfe>n§. ) , 77;wn (mfct ^^k 2-7xx;kx^;ki;/'c« 
10 i -^7^;M^;i^#tf ens) , &tz\*7ymmTmi!)mft>nz>o 

^mic6^e.i omojv-iimmfzn.. g<wmz\z. mutt, 7i-jk i 

15 (a)7K^S, 

timtf ens. ) > 

wick*, -m**,. itm*fc«^^cD^i5: i e 4 ©7;wi^#wen, 

20 ^\ZM;%pS\Z\Z, J*^k X^;k yPtfJk 2-7°Pt!;k*fe« , 7'5 1 Jl/ 

(d)AP^>jgTP (fll&fcT, 7ymnc^ ^M^, ^^src^a^^H^ 

#t#tfens. ) £fc«7;k^>* (to£ «7;kp+^»^tf en> 

,25 r ih+k 7W*:>£fc«7>*vW^fens. ) T-mWktsntcrfr*)]/ 

en, wz.\& m.m&f£\tft&w<Dfcm&ifr<?4<D7)i'*)i'mmtf 

mtf en, MtejifttfjfcWu mtf, *^>>k x^;k ypifjk 2-yptr;k* 

30. U7Jl/^P^^;k 2-7MPXfJK 2, 2-py^nx^)W A-7Jk*P 
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2 2 

10 fMj&\M<27;K3#^^ x>4 
s?7;P*a^b^r^ hU7;M-p>*h^x ^b^s^h*^ xh^b+ 
p^^t^tf-sns. ) , 

15 (g)OT©(aa), (bb)*fctt(cc)T?W$nTt>«kV>7xx;US: 

(aa)APy>^ (fllfctfv ibtIiH\ JMHIPPS-fctta^**^ 

20 Wf^ns. ) , 

25 «, ^^jPv.x^jk ^PtfjK 2-^pe;w*fctt^;w»*«*tf6n*. ) >• 

(h)i/77S> 

30 (j)7;wp^r>*;^xji/S (mtf,'^*»i*^4©7;wp+'>s 
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2 3 

(iotjv+jh *?;k x?;k yatf;K 2-yatf;i/^fe«^;v 
;k ^)V^s)vn^)V, -j^)^ti)vn^)W x?S)k^A s ^;k£fc&^x 

10 (n)X^k>^*^ 

Sfc«(o)7x->^->W^frfe»n§c 

(12) rBm^nTfeJ:^7U";i/^'>Sj ©7U-;k*^>&£bT& v #!i 

i/^y, l-^-7^;i/^v^fc«2-^-7^;i/^->W^tfC»^. 
15 r^$tlTfeJ:^T'J-Jl/^vSj ©««<hUT«, S&fB (1 1) 0 Tfi 

(i 3) rg&$ftTfc0;v>7U-;kx;i^|Nx;kmj ®7'J-^^JHtb 
20 ' 

, rjt&snx t>£v>7 u -jm-^sj ©emst lt«, b&ib ( 1 1 ) o t« 

(14) WH^xjk^xjugj ©r)Wwx;p*n;uastbTtt» mx.i*> ft 
25 ;k*x;k x^;i/>uk*xjk 7°p t?;kx;k*x;k 2 -7°p tf;kx;k*x;k 7* 

(15) rfijft$nTt>«kVi77;u*;i/^;i/^xjusj <z)7^;M^kxJk*x;k* 
tuxtt, BSi$nTt)«t^7;u+u>® (#J;U£> *^i/>, x^u> 

30 ~x x>*v, 7°ptJ^x *3Mk xef;k 7Pb!;k£/c&2-7W;kg## 
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24 

tf&n*o ) \z, mm (i 3) © rg^^nTfe^^TU-^x^n^gj 

(17) rg^$nTfe^^7;i/3+vSJ <D7)ln*i/M£LX\Z. ■ m%.\& & 

.. ;r*ift$iaTt><fc^7;w3^->sj ©gmktbTte, tuts (a) .© r«^$n 

: T Wtf>7 ;i/P, ^tf-Jl^j £ fcfr bT»$ tifc.fe ©^l-f £. 

. tt v <W*.f£ ls9w?u\Z)W S^P^Jk -/pu^y^JV, v^P^vJk 

r 1 ^^t/R 2 tern** rgii$.nT , b«fc^^^P7;WP*j (Dm^&tvx 
15 tuiBR 1 ^tfR'.^sns m&ztixb&^Tft&vmi om&rntv 
x<n> m^nxh^yy^u7)v^)vmi \z&n&wWkM£vxMKLtc%<Dtf 

20 RMCfctt* r«m$tlT i fc«kV^>^D7;WP^'>Sj O^DTJWrW 

' >'i'OA4 ; ^^v'. ->^DA^m-x 7^>.5 1 ;i'***>* 

2.5 r 2 rgm$nx i bckv^>^P7;i/+;^4 i '>*j ©g&g^i/rfct 

r 2 fcfctt* rg^^nTfect^T^^Sj ©7;w=;w*ibT», m 
30 tfitt«ifc2A»6 6©7;p^-;i/S3&s#w ? e»h, JMfcWfcfct tf~;w ^p 



1 
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2 5 ... 

\3EicJWttoK:tt; x?;k 7°ptf;k 2-^ntf;^fe«^;p 

m-ftn. 3EfcjM*:wictt; w&tf, pWK x^;k 7°ptf;x 2-^ptf;k* 
^MoTJ^^s/iwen, illicit ^h^'X xh+^x t*p^ 
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2 6 

(g) OT©(aa), (bb)^fc«(cc)-egm$nx j b^^7x-;^ : 

m&mf.znz. > . Vt>; . ",. .[ ... .... 

,(bb) APy>J?^: (W^tf^VyOT^v f f JStfv, ^f^ii3^S|f 

10 ^as^f sns. ) x^&sn^^^ ft*- 
15 mmtfztiSo ) > 

(h) v7/S, 
(i) 

(k)7Wi (Wfct x^;k ^pwk 2-yptf;i/*fc«y^;p 

25 3^#JUA*^<Jl/^;^tf 6*1.3. ) » 

s &■» (m) 7 x x/k*-* *s mifimvf e> . 

(a)7JWH (flAtf, *«*fcj4»tttt©te»7;WPai«)WH'6n, lift 

30 WKitt, «*tf, m«*fctt^tt«©K5Ss»-i^e>407;p*;us*^w'6n, 
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2 7 

■3EfcJWt:«K:& *3Mk x^;i/, 7°otf;h 2-yp£JI/££te7>;i' 

sns. ) > 

(c) t ck 1 1 kt©7 u -Jk&;p#x;i>a»**tf e>n, jw* 

10 &ns. k 

(e) 7U-;^;^->» .<«*.tfi«lNM 0OT©7U-;Px;i/*-;^dt#tf 

(f) g^nTfe«j;^7'j-;PS i o^T©7U-;i'Sd«fsn 

#/i/X#^W£tu fll*.t& x^;k 7°Dt?;k 2- 

t>j;^75y*j ©ji#wiUTtt,- 7$a /ws;, x^;u7$ a 
t-;i>7$a 5>x?-;u7.5A ^wux^utsa 7-fe? 1 ;k7SA yatf^-x 
ju7$a ^>iAf;P75y, t7h-<;i'7$y> *9\H/*;U3fcx;i/75A X5 1 
;ia;w*x;U7SA ;*^;i/#;M*x;i/7S A xrM)V#-)V7$;> 

30 >yUW*x;P75A W^MSh^fcttTWSH^fe. 
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2 8 

5. HKJWfcWfcfck f9^.tf. X^K 7°Pt£;k 2-^nKM&tt^. 

*fctt(b)OT.©(aa),- •ftb)*fcfl(cc)Tjlfil$.nT' 1 b«fcViT'J-;WS 
• 7xX;k,l-*7^;i;^ 

io mwtfzn&c ) . 

«s?angtfe>n*. ) TB&£nT&£^7;i'P*>'S -(7^3*->i^i/m 

15 ^we>n3o ) 

jt«*fctt^tttt©to7;^;vas^*^^6n, 

i a>& 4 ©7;^;ua£<?* 1 #if 6tiv-.HCA#wt:tt» #>J* 
20 x^;k 7*Dtr;k 2-7Ptf;i/*fe«75 1 Ji/^#frf^n$ s ) 

, *5Mi/#;w\^;k i^?;i/#;ww;k x^ajwre^k '7x^;k* 
;k>W;k x^kwkajwt^k 7i-JW^/tt<J^fctt7x-JV^ 

25 K*;Wt^-<;P«©2«i©e»lS*^UT, tfP'JvX tf^U^X 

h\ £fc«fcWv*> (Rlf^^^XOa^HJRTO, fclfcfcfcWk X^;k 7'D 
tfjl/Tttm^tXTfect^) <P©, tt& *fctta»fc£A/WT%><fc 



\ 

i 
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2.9 

15 -^fenso 

. r 1 ^ct^R 2 c&tts r^snTt>J:Vi7U*-;w*j fc&tt^a&g^LT 

20 fck 

HfcJMfcWfcte, fllfctf,. *3\n>* x3Sik ^dWK 2-yotf;i/£fc«Vff 
30 A#wcttft*»i*6 4 07;i/3^>'i^ife.n, Hfcftttftfctt, ;*h*~> 
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3.0 

' . m i7)v*m#t\sT\t, mm, mmztc\tftm<Dm7)i*mmmf 
5*iv mm. mm^tc\mm(ommm^^4(D7)v^)mm^ 

#tf e>tu *3Mk x^;K 7*Ptf;K 

io ^$/*&«^i>^5/^^if'&ns. ) , , . . ..... 

(g)OT©(aa)> (bb)-*fc«(cc).-piatfeSnT 1 b«J;Vi7xx;PS: 

(aa) Apy >m? mm* y v %m&. imm?, '."fkmrnvtuttta <y%m? 
20 »t;up *->swW£ *l *iW9icB*ais* i ^ e> 4 ©t;pp * ~> 

wens. ) : 

(bb)AP^>^ (0!MU£ 7y*I^ a*itfs.JI*K ; 3 t *fc»43 , > r **^ 

25 mm£ft\tft&vi0im7)v*)\'&mimtf sn, jm*«ic», « 

tf, >wk x^k ^PtfM 2-7 0 ptf;i/*fc«7*^;^^ife)n§ <) ) , 

30 (h)v7/8> 
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3 1 

(i)#;M**'>g, 

. ^^M^x^fctexh^^ 

10 ^jvtDi/^'omfimtfbtiZo ) , 

(i)7;^Kj^rji/$ : ({3jiH ^^x^xj^^tf&n^c ) , 

(n0^k>i^*X 

□*~>* m&i ftZ4p7)\su^ymmtft>n. M&mz\z. *h 

k '. 

(p),7xx;k 

20 .(q)^^fPAxD^ (^j^.^ trpU3>rjk tf^y^xjk 

<m«, >Wk i^sik yptf;k 2-:/pif;k£fc«:7*:^ 

wictt, *h*x xh+k ^ut^is&tzteJh^mmfbnzo ) x»m 

30 J^JI/t^y (m^>^P^Dkf;i/^X ^^D7*f;^^ ->^P^>5=- 
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3 2 

*s&W\*? 9 s)V**i'+ '>^DA^;i/*+v;, 7# , V>9')\'*3r*s$. 

j^-JH^ifen, JWfrWfcfcJU mm tfx;k 7a^n;u, ^pt'd'S 

m.$nT%)<fcVi75ya 7^a ^wr^/, x3\^7sa 7° 

15 Ptf;i/7^y*fc«^5 1 ;p75y^^fe.n5. ) , 

mz\tfcmmi&z4®7)i*)v%)\stf~)vmmft>n. nazz&mziz* 7-t 

(x)7-feh^^ 

fr%4<D7)\<n*i/mmtfzn,.ii\zm#.mz\z, ^^x i^>« 

en^o ) xMmznt£7)i-i*ism wz.\s> 
7;wp+->»^#frf6>n> ^frWfcttK*iS[i.^6 4©7;i/3*s/s*s^H r en 

25 'JWW9tett, * h*>\ Xh^h^X ^hy^Ih^X Xh 

££te(z) y^P7^M*yS (0«&fcf . iiy^o7Jl/*JmyS^^f 
30 JMfrftCteu ^ZwJuMfrttzs. y^D^jmy v^P^>^^-> 
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3 3 

kh^k^ *h^>, ib+y, 7°a^x 7b*i/mmft>nz>o m 

ttv .«^Ltt, &£gt6 ^ e> 1 0 07 U ^*^£jWlf JlftWtett; 01*. 

io RMc^tt^ r«i^$nTt)«fcVi7U--;i/^'>Sj os^tbTtt, mibr 
^j^r 2 .fcfctt* rgj&£nxfc£^7U-;w5£j i;::mt3g&s<hLT#!i^ 

R 2 m&p:p-T%&^7}) -)V#* ©g&StLT 

20 Hu J3|BR 1 ; *3«fc ; ^R 2 rg^$nT% J:Vv7U-;WSJ fc*»**WftS 

ny^* v >m\zmmz nx t>«t ^7 o t> ©*^w & ti* . 

rj 'J LT&mtf, 6 6 1 0 ©7 u.-;u£tf*$tf &*u 

ra^$nxt>j;^7;i/^i/>fij <07)u^u>mtbx\m^ mtmkifr 
30 ?i/>*fettfh7^fv>^« , en5. Tgjft$nTt>«fc^7;^u>«j 
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34 

7;w*)Pi»?3Wiswr-6n, HfcJM*Wfctt, x5i;k 7*nt!;k 

^±^20©7;^;^^UT^m^3^B 1 plS©.^? t]7MJW(|Si« 

io , tftSBR 2 rp$£ftTfcckv>7^wi/«j fc*fr*77^^#^ 

£^7v-)im uftowmmthTte, mibr 1 &&xsr 2 tzmz mmn 

15 r 2 •rflMj|snT'bifc^7D<;v«j ©7o-r;uStbT«> MKtt> 

7 1 1 (DTu^ovm^mi^n, ^>y-r;v, i 

r 2 ic^ts natftsnTt>«fcVi7U-^j ic*^sissisti/T^$nfct>' 
20 ©3&twe>n&. 

r 2 tfcit* r«jft^nT*>«kyi7U-;^?tJSj- ©T.y-Ji^aifcuttt, 
«*^-iR*jK6)fc& i o©7U-;i'5 l ^s^tf e>n, 7 

R 2 fc^tts rs«isnTfe«fc^7U.-;u5 : -*Sj -©eifegtUTWu tuiBR 1 
R 2 tc*5^^ r«^$nT^^7U-;i/7;i/7^^;i/*j ©7U-;P7;i/7^ 

% 09*-tf, 7xn;|/*Jl/7^-;k 1 -:h7^U7^7^n;U££te 

30 2-t7m^7^-»#tf^n^. 
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3 5 

Ttt*snfcfc©fc£tf£n*. 
r 2 xfcfr* rg&£nTfc<^7U-;u;ukfc^ 

io «w*nfc"b©^wr-sna. 

■jiftt* x^;u^ 7'ptf;i/^ 2-7*Pkf;u^ 7^;k^3\ sec-7^;i/ 

15 R 2 tefcttS rg^^nTt>J:^7;W^«J OfiiStbXd HER 1 

nfc*>©**3stf sn*. 

r 2 ttw rgsi$nTt)«fc^7;P4 i ;^;P7w , ^iPSj ©7;Wkx;u7w 
n;uSi UTfci;, mfc£> 1 ft*> 6 ©7;WPX;i/7 w £>n, 
20 ..^ftWfcfck^utw:, /^wxji^-r^k x^j1/x;P7^-;p, 7 , ot!;k7ji'7 
2-7°ptf;i/7N;P7^-;K 7^;i/7JW7^~;k ^>j-)V7>)V7<< ~)\> 

.. r 2 t&tts mWkznT i b^7)v*)V7,)V74-.)\,m ©g&gt'Lrwu 

bSIBR 1 ££tfR 2 K&ttS rgm$nTt>.«fcV>7;i'*;i/gJ Kfcttsg&stL 

25 T^£n&t>©^W£n$o 

r 2 \z&tt% m&znxb&^7)v*)\'7>)\''fc-)imi oy^K^*^ 

fcHu *^;k*;M*p;.k i^xM-jK .T'a^Jtok 2- 
^omw^ 7*^;kx;kfc;k ^>^x;^-^*fettA^'>;kx;i/ 
30 ■fc~)\>mi)mf*>nz>. 
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3 6 

^dl tJD'JJK .^l^k X-JK ^>VT7 3^ 

*/u;k ^v^;u;k hU7Vu;k HJ75>-;k xh^yu;K -f>h*u 
R 1 &ct;tfR 2 fc&ttfc rg^$nTt)J;^AxP7U-;i/SJ tc^^^e^s 

20 , HfcJU*Wfc«U *pl<s if ;k ynWk 2-7otf;k 7f;k 

< y 7f ;k . sec-7f ;k tert-7f ;k ^>f;i/*fcttA+j/jH8Ej^W6n* 

mtmtfztiz. ) &it\*7)\'nk-:>& MM** &m7 frn^/.mmmf 
25 ; ifrt 4<D7)vn*>>£ifimft>n>. ^.izmwrnztz, * 

«tf^n> HfcJM*Wictt, x?;k 7Pt!;k 2-yptr;i/ 
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3 7 

15 -jv^umtmtf e>ns. ) , 

(7) >7/«> 

(8) #;i/#**>ak 

(9) 7;vp^^*;^x;p« ^mi^6 4<^7;i/p^^S (WUZ 
20 #;^X;>i/g^tf >ft£ 0 ji^K&tfj;^ * h*^#;i^x;i,£fc«x b* 

•(10) 7;WkS (#J;L«, ifiK lfJK T'uM)^ 2 -;/P t?;i^fc&7 

*-r;k pWkfc;ww;k ^;*5f;i/#;i//w;k x^Mjvn^jv^rcU 
25 ^x^;i/^;wt ;: E'r;i/^^^e>n§. ) , 

(1 1) fi»£nTfc«fc^7U-;i/g 0OT©7U-;i/S 

7xx;k i-^-7^sfc«2-^-7^w^tfe» 
30 ^7;i^i/g^we>*u nftw^ mz.& mm^t^^omm^i^ 
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3 8 

^&<oT)v^mmmi^n, mz&wmMt, m%.& x^;i/> fu 
tf;k 2-^ntr;k -fy^fc sec-^;k tert-^jw 

R 2 rfi^^.tii: t> «£ v^-r p 7 'J -;i/7;i^*;)/$j . pn&&t^x)$ 

;V*tbTte. 1513 R 1 ££tfR 2 rg&£nx i feJ;^AxP7'J-,>I/S 

tLTte, MfBR 1 *3£tfR 2 fc&ttS rg^nx^ViAxPJU-^Sj 
20 ^^§^xP7U-;PS<hLT^tfcfe0d^f^nSo 

R 2 rfi^^nTfe^ViAxPTU-;!/^^. GDg&S<hbTfci> 

25 LTS^n^Sfe^^tl^. 

. 7)v^)^j^=r)vmmf^>n. ji\zm®\z\±. 7^)^tcu^u^~)i 
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3 9 

ens. ) tmvfbtis *#«ictt ? h.'j7;p*D^^*^-;psfcw:^>^ 
r 2 &£tfR 3 rp»$nTt>«kv^S8*fiaftNT-a5j!a6j 

#!I?L«> £oyvx;k <^VU^x;k tf^0^x;k *;WJx;k 

io s^vus^k ^y^i^/Uv^k i?^y.^if % /u^-;k s?**v 
ns. 

«gto*#tf ens. ) , 

\ mzmfcmzte. x?yk 7°Ptf;k 2-yu\Z)V&tz.\£7?- 

20 jvmmtf znzo ) , 

e/, xb*v> 7*t3^s/*fctt^h*^^w&n*. ) TWfesn&TVM 1 

wren, mma*. mx\$. tf^*fcJ4»ttttoft*»i»e407;wp*» 
. ^wen, 5EfcA#w»ctt» wl& *3\>k x^;k yoifjk 2-7*ptrji/ 
*fc«y>jMga*^tfens. jw*«»ctt* yjfcta^wk ^yjktn/^k 
HjyjktPpWk 2-yjk*Px?Mk 2, 2-y7tDi^JK A°-y;kf 

30 Di^sfciw b^x^vi/WWens. ) , 
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4 0 

(6) ^77I« 
15 *fctt (7) t'*Vl»A«*tf6*lS. 

25 >, xh*~x 7"o#+^*fctt7*h*'>w#w r 6n«>. ) -e«fc£nfc7;Mr 
wsn, sEKUM*«fc«; mtf* pwu, x^;k 7Wji/, 2-7*at!^ 

30 HJ^JfrppWk 2-7Jl/tOX?Jk 2, 2-^77^DX5 1 ;k A°-7;i/^ 



) • ! 
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' 4 1 

(3) 7)vn*ism wmz, imjjv^Jrismmmfzn. Mci^m^mm^n 
if)^4(D7)in^ym-f)mf^n, *h*x ih^x ?p 

, ^7;i/^-o^h^'X hU7/M-P*h*X /F+yXb*^ ih^ K 
15 (5) y77l, 

(6) #;M** : >2k 

*h*x ih^y, yp#^v*fc^h^^#«tf^n^>c ) Ttt^^nfc 

20 isXJVtf-jmifiptf ) 

(8) 7;w*;i/» (M£fc£> j>wk x^;k ypfcf;iv 2-yp^£fc«:/5P 

25 o) 7)v*)V7,)Vfc-)vm >7,)\s*-)\,mmft>nz>. ) , 

, fll;lk£, tf P U >?x;k -f 5 2V U fc^ U ynj^fc^J^ U x 
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42 

rejftsnTt><k^">^D7Jv^sj twin?**. 
( i ) >ic^ mm* ? v mm?, imm^ '^mmfiitm^mmf 

, jgfcjMfcWfctt, flfctf, >WX x^;v, ?otf;V\ 2-^n^*&t4^ 

(3) ;\u^>m? mm. 7vmm?, rn&m?* M&mttitt&avmm 1 ? 

m (7)wm»thx^ mm. wm*itn»m*<o^7)v*)v^im-. 
tf en, mm. &m&tcteft&ft(Dfcm&ifrZ4:<D7)v*)v^ 

j&i^w&n, HtcftfrWttt. x^jk :/Pt!;x 2-zfuM)V 

PX^iWSfctt^b^x^l^^f&nS. K. 

(4) 7)vtt 9 sm mm. m7)i3*ismmmft>n, mmz\mmm. 

mmtfzM* ) *fc»*7;i/3*s/»'(«iAtf, mmr^^mm^mi-f^n 

ikx 7p^'>tfctt7h^^^fe»n*. ) Tem$nfc7;i/p 
30 (7jvn^m\tmm. i&m^^smmmtfzn. mmMt#. 



WO 2004/096806 PCT/JP2004/006104 

4 3 

(6) ~>7/S, 

(7) T^n+^^xjl/S -(AMU** ««» 1.3^6 4©7;i/3*$/* .(iWAW: 

io ^^^-M^ifens. ) > 

(8) (mx.it*. jWK xspjw yatr;k 2 -yaif;v*&tt^ 

x^u^^wj^^f^n^. ) ■ 
is (9) t;wps ^^ v x^*fctt^DK;w*miHr6na. ) t 

,«ft$nTfe«J;^75/* (IWWiJfctt, ^WKTSA X^;i/7$7, T'Pk^ 

(i o) Apy>E? 7y*jR ; f*fctt**® : Hf*«#w , 6n*. ) t 

Sm$nTt>J:.Vi7xf;i/». (A#«ll:tt. -2-7MP7xXJk 3-7;ktP 
20 7xX;K 4-7MD7iXJK .2, 3 -S*7;l^P 7xXJk 3, 5-^7^ 
tD7xX;k 2-^PP7xX;K 3 -^PP7xX;P*fctt4^^.PP7xX 

jHfjj^ifsns. ) > ■ / ■ 

(11) 7 y*«^T?«fr*tlT"b <fcVi$/£ DT;WWS v7 p7 

Ptf;k 2-y)V*u*/9w7u\i)W :>7a7fJk ->^D^>m 7^> 

.25 g=r;vsfc«y;i/^;i/x;pw#^e>n5. ) » 

(13) *i^*yl, 
30 (14) tfpy$?x;],& 
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(15) -iwjswafc 

(16) ^;i/*'jx;ps, 

(1 8) *?U>V**z/> 
5. (1 9) . VW^f^tlSo 

rs rg&$nxfc<fcWx;i/8j pM^MtLXU. , (l) ap#> 

...) <• (2) «fc£;fet^*$^^ 
10 if &tt, ^ x3Mk ^otf;u, 2-:/pe;K*£ 

20 R 4 £J;tfR 5 fcjfett* rAD^R^J tl/Ttt^^H 7y^HCT, .$£J5 

25 *->sw«f&ft*. ' 

30 , |l«*fcl^«ttOfi«7;i4^1*W6^ WpUZ 
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, M?Ut*> x^;k 7°ptf;k i-^pif^fctt^^^wsn* 

(1) *mm. 

(2) t^ys> 

(3) y7;l, 

fo ^t^^e»nso ) , 

. ■ <6)..£CF©(a), (b), (cK (d), *fctt(e)©V>*rn^TfliftStlTt><tVi75 

15 (a)7MJH (Aim ■»«*fc^ttttofi»7;wi^t<S3^w , 6n, a 

ia**fcB»tt«©*^i"*6 4to7;^;ww3^«f&n 
, MM** x^;k 7ot!;k 2-yptf;u*fctt^ 

;i/^W&ti3. ) > 

20 flF#fcfil*^ 7 

. (c) 7 p-r (fli* 1 1 kt©7-u -M)i-$~)m&mtf *>n, m 

(e) 7 u -^tji^x;!^ l o £TF©7 u -;k*;i/*x;i/&#^ 

tfe>n, JM*i$K:te, ^>-t?>x;k*x;k h;i/x>^;u^x;i/*fc«-t-7^i/> 

30 (JMfcftfcfcJU *3\>U75 A X3MI/75A $>;WI/75A >>X3MI/7i=y 
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mmfznzo ) , 

#wk:wu ii«i*fctt»tttt©ift**i*?6 4©7;w*^«^wr&n 

(2) 7;wi/*Ji/^x;us (flifcfcf, fi»7;w^*^#x;nf3Wifewr6n, * 

-fe^;i/*fc«7°pt o ^-ji/W#tf^n^o ) >. 

(3) 7P-r;us («Aii^**iiKT©7U-;p*;u#xjuai*J*wr5tu * 
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(4) 7)\s*)iz)its-)\<& mpL\t, i ^ e 4 o7;v+j^j^-^i^ 
\f e>nso ) , 

5 (5) 7V-ti*)V*-)V& (f^^^i obitct'J-j^j^-^w 

&tc\z (6) T^n^^^^M^ (S^3^i^im3:> i^c(i2oo. 
7»I.WfJK x^;k tf;i/£fcte 2 - tf xe&£nx*>£ 

ifimf en*. 

15 ih^x yD#+5/*fctt^h*->»3Wwr en*. ) xam^nfc^ 

. R 4 .£J;tfR 6 tefctt* r«j|SnT'ba:Vi7;W3+ : >*^-^H6J ©B&* 

am gfiBR 2 r«^^nT ! &«J;Vi7;wn^^;^-;i/*j 

R 4 r 5 K&tts r«$£nx ©list tx« 
, Arnica. 7;wp8 :•<«*.«, e**«:tt^tt«o«**i* i 6 4 
©7^*;wfi»?w*>f6.*u %.\zmm\z\ts wz-& x^;w, ^dwv 

-f;K ^pWl^WWJk xfJWJl/A't'f^K ^X^^JWX^ 

x^^5 L M;w\* ; e-r;u^#tfe)ns. 
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fn^;u^m^nxhM ^ urn; mm, mm. ttftmtm&SAse^x- 

2O0R 4 ;§;fcteR s ^-iWot^f L< ttxfi/y^U 

^* fete a 

R 6 iciolJS crM^tSj. i l/tlis fllfctf, l ^& 4©7^^ 
£ <fc*tf /otf/K 2 - /b tf/i/*fcft^^#*tf'feii5 

° 

/u^S^WfetK Itl^Cttv 0!l*.ffx *^/K T'efcVK 2 

—~fu t°/K y^/K >fy^ % sec-Zff-JK tert-^^/K ■^VTvl'Sfctt:^ 
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. 4 9 

#tf&n, jgfc£#«fcfck mz.\z* 7°otf;k 2-7pe;k£ 

7;i/*;us*«^»fsnv W%\*. ^□7^;k ~> 

^p^>^;k ->^d^>jk ^DA^m r^>9-)\/% axis 

x^;k 7oh;k 2 -7Ptfji/$fdi^;vf W&ns, 

15 ^ Jfi^s^v ^^*fc«3 7^m : ?w^tfe»n§ 0 ) -es^$ti7t7;i/3 
(7;io*$/»#£i/rRk W7;pn**>as****tf&n* 

20 tf&ns. 

\zi$, x^;k 7ptf;k 2-7*oww*&tt7>;i*j^tf e» 

n*. ) *«gtf&ns. riKfts.nTt>«k^7^/sj o^^iiLTtt, ' mil 

25 , 75 A *3\fc75A 9 J*?)V7$.;* X5fMk75 7> yXWi/Sfctt 

7*oe;W75/«**$tfsn** 
R 6 rgJfe$nT ! b«t^*>'W\* ; E-f;USj ©fi&StLTte, 

WAtf, tj^jh MM** ia**fc^tttt©ft*»i*6 4©7;M i ;p 
gw#tf*>n, >wk x^;k 7ptf;k 2-7*0 
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ha. ) Tqwanfc*;^=;i^3^wr.5na. ftttdiw^n ^ W^*'. 

r 6 raj* s tiT *> £ i> 7 ; <or)V^)vh)V^)V 

stum mr M-frm&mf &n*. m*f9fc i % 4 © 

^*n:/DK;w&;kfci;k i/*D:7^;k*jJi/#~;k v^n^> 
? ;kfr )Vtf ~ ;k 7 yv.>3r)Vij frtf-fr* tc » / ;i/#;i/-;k*j 

(1) ;\o>f>.m? (M^t, 7vmm^ mm?, mm^tcteavmm? 

(2) 7)\s*)iM MMts a**fc»4»tt«o»7;wpaMP* J *w , 6tu n 

09A& it^*fctt^tt«©K*^i^6 4©7;p+;ww*^6n 
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5 1. 

■M^n, H^AflfWfctt* ifjk Vn^K. 2-^ptr;i/ 

l^£4©7^P*5/gfrW£*U MfcHftftJlCfct ;*h*X Xb*~>, 7°D 

i5 ^fc^h^wens.'). 

m^ci^e>4©7;up^->^wsn, jefcjwhwittt, h*>>, xb 

^p^^di7^^W5n$. JMfcWfctt, 7;M-p^h^> 

25 ya^yW^ti§,K. 

(6) i/7J&. . 

(7) ^j-vyv**^, 

tfctt (8) 3L?v>i?**^mimvft>nz>c 
r 6 tews rggi$nTt)«fcv^.xP7U-;i/Sj K£tt3AxP7U-;i/S 



WO 2004/096806 



PCT/JP2004/006104 



5 2 

fc»/t?a.u;w, Mzuk ^v^xxuk 'Ov*77x;k ^>X**tiVU 

;k ^>x^7:yu;k 7U;k **«fvu;k ^T^u^^fctt-fv.^t^u 

(1) AD^nf y^m^ mw^ mm^ma^m^ 

(2) jmim. 

■mm* »&i:rc&#^^ 

, KfcJUfcWfctt, #J*-&> x^;k ^otf;k 2-7*nfcr;k 7*^;k 

-rv^^k sec-7^;k tert-T^k ^^PSfe.ft^^Wf^Wfsn* 
. ) , . 

3Wi6tf.5*i»- Hte**W9fctt» x ^ 7"o tr;k 2-tW;1/ 

(4) r^a*^* fi»7;w3.*^at<p)Wwr6n, 
^*i/*fctt7*-h**>«*^we.ns. )\ . 

. %m\z\t&£&ifrb4<D7)\'3*^mifii&w%ns Ktjuwaictt, 

^ xh*x 7'o^i/*fctt7'h+'>w^f>n5. ) T««isnfc7;i/3 
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^fcft (6) y7/Sf«5tl5. . ' 

o 7 U -)V t «> m tf , 1 S 2 £ 5 5 ^ S> 6 MStOS^W 

io e>n, mfamzfe, mz.\& tfnujk <5yyu;K tf^\/u;k tru^Jk tf 

15 mtmtfznzo ) , 

, ic^i^i &m$, ;Wk x^jk 7otf;k 2-7 p otf;k 73Mk 
<rv^;k sec-t^;k tert-^;k ^>?)i$.tc\t^is)vmi)Wtf znz 

20 . ) , ; . 

2.5 (7^*>«#<hLT&, lllfc(W0il7JWP*f 

j^tfen, WAtf, ^^;k x^k 7Dtf;k 2-7u\*j\, 

. HJ7;k*D*3Mk 2-.7MniwK 2, 2-5?7*Dx'5 t ;k A o -7;k* 
30 Dxwv*&tt^ h+'>x^;p^^tf e>n§. ) >• 
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(5) /\u?>m? wm** yymm^ mmm^ mm^tc\tB^m^^ 

, ^7>^t?^>^'X hU^Jl/tfP^b^X ^b^S^M 1 ^ Xh^r^h 

(6) ->7;sfW5n5. 
15 r« Mstts rc 1 _ 3 7^»v^^>Sj tbrtt, ^j^.«^^i/>^ 

R 7 lews r7jiw*;p«j tbT«, mibr 6 fc&tts tt;wusj tvx 

20 ^bfcfe©ft^f£tlS. 

R 7 fcfctt* Tis#u7)\'*)Vm} tbX\i, lufBR 6 ££#3 r>/^o7M 

vxmyKisitbowmf e>n§» 

.30 XMTKVIfbOtfmf sns. 
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Raws rjj^uym tbT\*. mz& *ru>* x^i/x -fuv. 

Rciiw rasi$nTt)«fcVi7;^;Hlj , rg^tixfccfcwi'P^ 
Sj , rgjj|$nTfeiv>-7U-jp»j fc.fc.tf rg&$nxfcckv>7U~;M-* ; > 
5. ^-n-^nH&fHR 1 £<ktfR 2 fcwa rg&£ftTfc<fcv>7;u*;i/£j , 

r«^$nTt><fcVi7;m^>'Sj ,"'T«ft*nTfe«kv»7»j-;w*j fc«fctf m 

R T W5 TApy>M^J <hUT«^^^, 7y*Rf, JtolifflH 1 * 

r t tfctts rfi^$nxfeJ:Vi7;i/^Sj o7;w+;PStUTtt,_ 
i *»e 6 ©7;wvw* J *«f5*T'v seicjifrWfcfi, 
is. rt-^k ^>^;w sfcttA^^w^w-sns. . 

r t icfctts rg^$nx i b<fcv i 7^p+v'Sj oyjvn^mthxit, mx 

20 fcf, &WL7)\^4 :: sW£ifimi A#Wfc^*jfifc 1 ^ 6 4 ©7;i/P 

r t .tsmts rg^$nx , b e tvi7;p3^>'Sj w&g£ux«; wx 
30 h=^^*;^x;k yp#^i/*;i/^-jk 2-yp^->*JUfc;k Sfcttte 
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5 6 

Xtt, ■eaj^^^pT/^^S (^!l^«mm3^b6 0v'^pt;^;V'S#^if 

Hfc^ttttfcBu fllfctf. ^otX *fcf4^ 

/v^gtf feftS. ) *W«|Wffe*b3. rgtft$nTfcJ:V**/w^>f>^J 

15 /K :&77l«;frA"<*-tf/K ^fvl^/W^^/K ' s&.A'* & A?* fr* is. 

20 a«&^fti-<5££V>5. 

R 2 M:-0-Tx-0-Ty IrSt^ T x i ttS 7 WS^ 

TyfcSsttS rg&SftTfc.K^T/i'^i'&l ©T/^Ii: LTfc*, .fluffs 

pifvK ol^vk ^atVK 2-:7"P.tf7K "f y^fvK sec-^/K te 

rt-^fvK ^J^vK Sfctt^Vyi^^lf fetus. 

30 ffK*Sfc2^fe6©T/^=^S^rffetbs -Jr#W^f±x 0>Jx.^ 7"P 
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5 7. 

>-^.o^p.tf;k s^p^k ^p^>^;k tfcte^PM^;!^ 

=yfu^fu\L)VX.^)V, is#u7u\d)l7u\£)W i/2u7a&V7^)l 
10 /v'^P^^M^K ^^P^;UX^;i<, v-^P^O^^^K SfcteS^ 

PM^;M^t^We>ft3. 
Ty|:^tt§ rg^^tiT^ckv^^AT-p^Sj £W3^nA^pgiS<bb 

5^C6MS©»^\T-PS*^tff>n, Jl#l$fc:te, MxJfxh^tiKP 
15 77^K.Th7kHDlf7^JK ykFU77^K x l^k KP^t^-^ 
^^kFPi^t+V^tf^Jk tfP'J^-;k k°^U^;k tf^v^k 

m v rp^$ nr & £ >* -> ^ p 7)V*)vm > rg&$ nr t> ^ ^ p 
20 > ^3J:^ rfi^^nx'bctv^^xPSSj ££#3fig|g<i:b 

(1) 7Km«, 

25 (3) ^-^vs> 

. (4) ^>7/S> 

(5) #;k#^>S, 

(6) t;^;h (0!i*.k£> a0*t«^to«7;^;ps^^^e,n, m 

mx\t, iM[*fc»^«tt©ft*fti*6 6©7;p4 i ;i/a»*«*Jf6n- 

30 , HtcA#WK:tt, 0d*tl ;WK x^;k yptfjk 2-yptf;k y^Jk 
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5 8 



?mmtf*>nz. ) , 7^p*~>a <fci*.tf, >^x i^x ^p^> 

5* i/^D^Dtf;^*^> ^P7^K*>^ :^P^A%^ 

n, jgKJMfctfncte, #Rf£> x^;k 7°p;tf;k 2-7*ptf;k 
^;i/^^f e»n^>. 7;m-p*3MK vymu^h, HJ7 

15 >*PpWk 2-7MoifJK 2, 2-^7^PX^;k n-7;k*PX^ 

;k ^h^m .th'p^?^ ^JN^ioWk xh*i/#;M*x;i/ 

(8) 7)m*r>>g wmx. &m7)v^3rz/&mmijt>n, Mfomz\mmm 

(9) 7;wp^r>'^;^x;i/S 4©7;kp^>g <0J;tk£ 

/h^X Xb^X ^p^X -f y^D^X ^b^X £fctetert-7> 

h*5/#;ktfxjk if+^M^, •<V7°P#^>'*;i/fc;k sec- 
25 7t^>#;!/#xJk ^fe^tert-7>+^^x;i/^^(-fe)n^c ) > 



(10) ADy>Mf <08*.fck 7yitHC : ?> ^HIC^ lUHK^ tfc«3 9i 

i^w^tf e>n&. ) p 7)\<*)vm 3 ^ e. 6 ©s/* p 

Tjwvmtfmfzn, Mfcmzti, v7P7 0 pt?;k v^p7^;w ~> 
7p^>^;k ^fc^>^PA^v';^^f ^ti^ 0 ) Tgm^nfeT^p^ 



) 



I 
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;ktf-;k b-VJfrXutb^S/jDW-M 7jktPx>*^;frj|,fc;k £fc 

(11) i/9uT)Vn*zyt>)V-$-)V& mx\S» .WuJu&VttttfriR- 
;i^^tf6>ns. ) > . 

s (i2) ^faAxD^s^i/*;i/#^;i/s w&\i> mmm^, ^mm^^ 

h • (1 3) ^kK^-OS, 

10 (14) t;i/+;ps (#i;tk£, ^Jk x^;k :/Ptf;k 2-7°ptr;k 

• HHH, ^*^^T^Tt)J:^m^xPm^^bT^Tt).d:Vi 

15 .*;wt^-r;p, vx^Mjw^jw tfpy sv#;ktfx;k ^fcte^kfru/ 

(15) T;k*;k* *^*fc«^)Kttc7)MT;wi/S^«tfe,n, 
:;n> S(ca#W{c^> flj^fet *3\>k x^;k 7Ptf;k 2-7°p,tf;k 73^1/ 

->7P7°PtMk i/^P7"^;k ^^P^^^k *fc{i^^P^>-;i/^ 

xji/^jwt^-f ;k* (m#i$fcteu ^)V7,)V^x)VlJ)Vn^ )V, ^>7P7°Ptf 
;kx;k^x;i/*;ww;k h4^x;i/*n;k^;UA^-i'j|/^^tf £>n 

£ 0 ) ; 

(16) 7^;wm-jh ^M)Vi&^)vmt>mit>nz> 0 ) , 
30 (17) T;wkx;k^-;i/g ^^kx/k^xji/^^tf^nSo ) , 
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(18) .^D7^Ur>I »i ^D^Dlf'JfX y^P^'Jf> 

(1 9) fh^kHD^yfX 
(2 0) xh^tHok!^-;k 

5. (2D Afn7u-M (fls.tfkstJic^ «» &&zmmm : ?frt>mtt 

n5^fD||f=£liPi± (0!l;Lfc£l&^b4{@|) ^^5^U6M v ;^P*fc 
tt#^<D»^}f £>*U £f£ b < & 5 b 6 MT*¥Si©^xD^#pf £.ft 

tfp.'j;K fxx;k 7UJK ^^/u.;k ^xi/y;K. <.v 
(2 2) T;wu*;pfc;u75ys (MMf* Tt^vT^smmvfznzo 

(2 3) 7JW7S/*;^^^'>1 (0il*.fc£, ^*^;i/75/#;k#x;i/ 

15 ^->^^f e>ns. ) , 

&n, $6.C0*b<tt2-^nP7xx;i/dt^fe>tiSo 2-^od- 
5-7Mp7x-;k 2-;WW-5-:7;M-P7xx;i/, 2-;*h^>-5- 

25 bT^tfSn*. 

R 2 .<hbTfc)U #*b.<fck *!IA«Sft*nTt)«fcVi7!J-;^*">S, S&S 
tlTt>i;V^xP7U-^^ ; >*^ (Tl) ~ (T6) TiBtZtlZMm 

OfimtfZn* £&IC#£L<ttB&7xXJl/S, sfcfcttk (Tl) ~ (T6) 

30 ±fB, Btt7xy+2/Sfc*^iSMftStbTtt,- £f£b<te, 0iJx.fc£:£ : -O 
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- T y tl&MmifiWf 5 n, ffiiCttm-ttTlft t & ©#3ltf 6 ft 5 . • 
fctttt^$ftTt>«fcVi'>^P7;WP7JWiW3Wif5ft*. 

sec dfte.esiT^m mm^^ur^vm, sszxiw&wurji' 
yymm^ ittKf, JUWR^ £fctt3tf*iKW^tf&fts* ) , * 

, -f y^D#*">*;P'#n;k sec-^h*5/*;Wfc;k *fctttert-^h^5/* 

10 

) &fs#rrs ££#-?£*&©* ^frWfctt, m-Ktss (i) ?^3fts<b^»© 

7S/S : — NH 2 7&t, -NHQfcflS^ftfcftl'&W^f Sft5. Q 
15 (1) 




(2) — C OR 1 7 

(3) -COO-GR 1 8 (R 1 9 )— OCOR 2 0 

(4) -COOR 2 1 

20 r 1 7 KfeK*»f, c 1 . 6 7;i/*;i/S, *fctt«ftSft v r , bivi7x= 

2K*S : P*fcttC 1 . 6 7;i/*;i^l**1*. R^M***!*^ C 1 .,7JWK f 

25 $?*U>Q£LTte, Xl)©Sfc«fctf<3)©£#^tfe>ft*. (3)©S©ff*UW 
h(DtLX, R 1 8 ^TKSIIS^TftO, R 1 9 ^^SfcttX^^-C 
fcrh R 2 0 fl***^ ;Wl/*fc«X^VT&Sfc©jWtf&ft^ £ftS© 
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<k$Wts %m\Zft?TmmtZZ£&T!gZ(MM*1. Med. Chem. 35, 4727 (1 
992), WO 01/40180*). *fc v K^y^t*, JfJH#01 9 9 O^.X^fi,© 
M$ SI7# ^fflgffJ *16 3H^6*19 8Hfc|B«$nw*J:5^'^' 

5 > .■ r . ■ 

#38WfcfcJu 5$ (i) ^£ns{b£tifcixte^©:/PK5y^> *fc 
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.5 fc£*(3 4) tt, ft;£«l (3 3) £&«<h£jfo£-t*\ SfelCA 

&® (.3 3) ^bT®^2~5^»Ol5H^e>®^n§o ADy>fltfffl©ttffl 
*£LTte, fb£% (3 3) lcMbT®#3~61£«©tBBfrS^iR£ft£ e 

10 A*fc»tert-^;i/Uf ^A<f^f6n v ffaiJwW:, tert-^PU^^^ 
. 4) XU4 

m&it&si ! <DjM7 tmmwsmz&'oT. it&m (34) *6ft^«'(3 6 

5) Ig5 

25 HjfijSfel8B<ft©Ig5tl^filfe^K:J:oT» (3 6) fr&flj&tt (3 7 

).^it*rs^t^T^5o 

6) IS 6 

i!Jij£lffitt0XS6tl^Slfe^feK:«fcoT, (3 7) (12 

30 (1 2) OfijifcfcHT, HKfcR 8 . CH 2 &ifi&tiZ>3mmtt 
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14 6 

Tti. (3 2) tt, 4MH©*»5TWfi*r-*Jli:t>Tfr*. jM*ft£fct x 

it Med. Chen., 32, 218 (1989)%) fcEtt^TV**#^**#tf & 

ns. 



HN r-v - "7 II < 

R 2^ N W (40) R 2 N • N 



Vn R ,ooS o g R 100 hnVn r 1 -x 2 

,100 _^ 




ho^ (32) R 10oA o 0 HR 

(32) w 41) 

o o n 

. R J 0 r°>°R- r-V^V < 37) 

(43) ° (44) 

io. r 1 \$> mimmtmmx&r), x 2 , x 3 ^^ 1 0 0 
i) xmi 

mmmimmoxm tmm^mz^r. it&m-w 2) #&fl3£*i (4 1 

15 2). Xg2 

«ftftlfiiE©X^7fcPl«3te&*lcj;oT, fc£ft (4 1) 3^6ft^« (4 3 

) &«art su^ts. 

3) X@3 

«jgj£liatt©XS2t^l«l^*ftfc«fcoT, (4 3) (4 4 

20 ) zsmtzztifirgz. 

4) X@4 
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.14 7 

mfemwffifDxnstmntt&K&vT, its® (44) frbit&m (37 
mmm 3 

(i) T^snste^*®^ a: (5 6-5) , 5£ (5 7) , (6 



o o 



5LX?: (50-1), HgN N y 



HoN N 



(50-1 \ H 2 N^ 



->100 



R 100- — * 

Xg2 



100 
(51) 



oV°Y R 

R iooA Q ^ h, 



100 



100 



Xg3 



(52) 



O HN J V N V _ Y 3 

N • N 
H H 

(53) 



.R 3 R 3 R 3 

r, o f R o f R 

X (54) O Hn\Vv3 > HN\N. . 
H (55) (56) 



X 2 (56-1) 



Ig6 



R 103 OH 
(58) 

XS8 



3 3 



9 f 



H 2 N N " 
(56-2) 



pi or 

Rl03o^N^N^ Y_NH2 ^7o R 103 O^N^N 



(60) 



.A.Am T « n R 103 O A n JL 



(59-2) 



N 



r 



R 3 



R 4C %%^N 

R 400 (56-5) 



>— Y — NH 2 



1 0 r 

,400 .VjLf* 



R4UU 
-l-t±.^ "~N N N 

R 400( 56 -4) 




R 1 , R 3 £cktfYte, «[l]B*fcRI*T!*tK R l 0 0 , X', X 2 
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. D.IS'l 

.. fc&m (5 1) ft, (5 0).**5^1tt (ttfcfcfSynthesis 385 (1986)$) 

.5 \zm.znit®ffiktnuw5mz^x, ^m-%z.twr&z>. k&® (50 

2) If! 2 

«JiSlSB«0lS2tH«^telci^T, ft^ft (5 1) >6ft^* (52 
10 3). XU3- 

mmmimwxnB tmuttxmz&^T. (52) *>sfl*&* (53 

4) Ii4 

-ffc^ft (5 5) tt, (5 3) *i&53K (fll&tf Synthesis 775 (1999)$) 

i5 k&mznitm&&tmnte%mz&-oTs «err*-2: 

(5 5) 0«iK:*V>T, -flSKR 3 CH 2 gj&*Mfc5g&iC^K:£A£ft&fc© 

5) IS 5 

(5 6) ^FfiH&gjfc*, item (5 5) 

Ji, .<ft£« (5 5) fc»UT»*l 0~2 0 OSS0«5ffl^SSiR£ns. ^Ffgft 1 
SltLtti. ^;-Jk x^;-)k t>L<«2-yp/\v~;i^07;i/3- 

6) 1*16 

$M (M ^.^Tetrahedron 58, 3361 (2002), J. Med. Chem. 34, 2380 (1991), 
Tetrahedron Letters 34, 4595 (1993), J. Org. Chem. 40, 185 (1975), Chem. 
Ber. 80, 401 (1947):fe<fctf J. Org. Chem. 41, 568 (1976)$) fcffittSttfcfiSS 
30 St^I^CioT, (5 6) pt>ft&m (56-2UKSni:t 
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149 

7) Xg7 

KJft«llB«0:rS8~l ltmWttmKXoX. K&m (56-2) frSfc 
(5 7) ^M^S^^T^So . 
. 5 R 1 #2K**^**#:£* (5 7) (5 6) ft.ffi»«»fc'Ut, ± 

8) X@8 

W&« (5 9) tt,.m#eET, fcfc*.<5 6) > ftfi« ('5 8) . ££tfffiil@t 

. •ffc^tJ (5 8) l«tUffl^S^t»5. M^MSO^fflMiib 
Ttt, it&W (5 6) «bT3i^2~5.S*©|gH^e > ®^^n§ 0 

ft:^ (5 8) fc»LT, 0. 0 5-0. ltt (ttKJt) ©*6H#6 

15 

9) Xl§9 

«5i8U8B*©lS7 t«^fcJ:oT, (5 9) frbit&m (5 9 

-2) &«jit"Si:t3^*T?**. 

i o) xm o 

2o. mmm umoxm ~ 1 i tut^ia^t, ■< 5 9 - 2) 

'^ft (6 0) ^«its^fe*5. 

R 1 ^**JR^-T?»*"flS^*'('6 0')-J3:', ^» (5 9) *m&g&£VT r ± 

1 1) xm 1 

25 HjgfelS3m©X@7.t^^^^j;oT; (5 6-2) fr&fc*tt (. 

• 56-4) zmmTzzttfr-tz. 

12) Igl2 , 

«ift* 1 BBfcOlS 8 ~ 1 (5 6-4) 

(5 6-5) WtS^t^fS. 
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15 0 

5£ (I) TfaSftSffr&Gl©^ Si (63) 

r 3 r^-x 2 o r R3 104 9 f R3 

• h^J!^ f^Vx 3 — R^^-NH 2 

H 2 N N «1 ..." VVV 1 p|i04 

(56). ... " (62) (63) 

5 [5S*K R 3! ^<fcrjY«; «[i]ie%^-e*i9, x 2 ^J:^x 3r «te^;il3 

1) . xmi . 

mmm i aat^ig 7 £ m%fe%mz:& ? x, tt&m (56) # 6 ( 6 2 
10 ) ftwa-rstik^ft*. 

2) -XS2 

■fi^lfB«©:ng8~l 1 tNi^fci-^T, jb^t) (6 2) fr*>fc&m 
. (6 3) •■ft«Jtt**.Il.tlW*C**. ' 

15 satfcis- 

a (i) ^l$ti5M®5%, a (7i) -e^n^b^v 



VS-A — YVV ~~~ — *■ „■« IF* — 

H H • " r106 

(64) (65) (67) 

R 106 (68) H j,ioa (70) R 106 (71) 

20 SO, R 1 0 5 R 1 0 6 NfcL ^[l]fBm©R 2 r«ftanTfci:W3 



R 105 

O A NH 
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15 1 

, D xmi ■ 

KG® (6.5) 14, fl^tt (6 4) S?^^7=U>'b-b<tt^X^7=:- 

tti&foV>04fflM£W& (6 4) asi 

tt^^;^^**^^©*^^*^ h^x>, fcb<te* 
10 .$/^>*©#^*#*ifc iWop^^^ ^ddi^^KIW 

do * ;pa«© a □ y >-fb^b7jc^^^^^^ e> n> cn&©fi£*«-c*o 

15 0t}©«H^6»JR*tl-5.-ft^«. (6 4) ft, *JR l ft*fflVi*J:t«J'T?* , «. i 

o 

15 2) X@2 

(6 7) tt,.*ittt*ii*, ism&mETs fc&w (6 5) tits® ( 

6 6) &K«$-&S21tK:«fcOiaji-rSJli:3&ST^S. MJ&StbTte, WAX 

> x^y-M t> u < « 2 - ^d;v -;i/f ©7 - wvx>fcb< 

20 tt^>tf>fc£©ifc^**»& N. N-^>^*^A-T5Ht>b<tt7'feh 
xbU;l^©#7nh>44^ £fc«xh7kFo:7?>t>b<«l, 4-^ 
.^>ft£©X-^*»l»** s *tf&*1'*- *90t:~ttl 5'0!C© 

3) X@3 

25 «iifelEtt©XS2 fcfl«fc*fefc'.koT, (6 7) .^6^* (6 8 

4) XS4 • 

Wft*ll8<ft©Xfi6i:n«lftitlsfcJ:oT, <k^«3 (6 8) fr&flflMfcl (.7 0 

) mm-zzttfmzo stc, psm (70) ©wsfcswr, -^r 3 c 
30 h 2 mmte%&mm?imAzntzhom\$iV?z>tf. ^<Dm$if&mm%v 
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15 2 

5) ZDS5 

.»jgj5fel.lB«©Ig8'-l 1 iH^^lCtoT, ft&m (7 0) -^Sft^fc 

(7 ij *mm?2>zt&r%z>. . . 



H 2 N (73) O HN^S ■ > HN 




NH 2 



(72) (74) (75) 

O 

™ y^oH 

(32) 

io R 2 ra[i]fBm^|wieT^0, R 1 0 6 fcb^Wk x^;i/S, ^Dtf 

2-^Pt?;^*fcfi^>^*^T. ] 

1) I@l~2, 

• X«t (08A.fcjj. Org. Chem. 26, 4504 (1961)33«k£flJS6423720*) icIBttSnfc 

mm&tmmujjmz&^T, (72) (rst.&mmt.zzt 

15 ifi'viw 

2 ) I@3 

(WAtfSynthesis 125 ('1993)*) t|B«$hfcMii^tl^^^mcj:-3 
T> (7 5) (7 6) *«jft-r*Jlt*M?"*-*.- 

3) IS 4 

20 Xfflt (0HA.&J. Org. Chem. 58, 7258 (1993). J. Heterocycl. Chem, 30, 1229 
(1993) ^^Comprehensive Organic transformation, R. C. yUy&M, VCH 
publisher Inc., (1989)*) tfB^^tl^MitftilpI^^^ ioT, ( 
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1 5 3 

7 6) j&>sfc'&tt.(3".2) *mm?%>z.twrz%o 
% (i) xmnz\^^<o^%, ^ (8 4) T*$n«ft;^ $&»*©& 

0 ° R 3 

_A^-0./ OJ Y H 

0 f^O 0 (79) 

(78) 




n 3 R 3 1 0 f R 

0 r- R 1 -X 2 o f R "nAJL 

1 I (82) RV - 1 JTVy- 



NH; 



(83) (84) 
(81) . 

1) Xgl 

10 $M (^^Tetrahedron Letters 31, 3019 (1990)^) KfBig^nfcMjg&t 

mm?2.j>mz£? a 7) (7 8) *«sr* 

c (7 7) ^7/ is>*mmm\zmmm 1 3©x@i~2 fcw^* 

2) X^2 

15 «^ita«(DX^5^1i^^j:oT, \\&m (7 8) fr£>{t;^ (7 9 

3) xms 

M^lfB«c©XS6tll«^^<koT, te^tl (7 9) frbik&m (8 1 
) fctsfirr z>zttfr%%o %tc, (8 1) <DWMZ.%>^X, -$KR 3 C 
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154 

4) Xg4 

mm&iftm<Dx.m7 tmmteJjmz&oT, tt&m (8D (8 3 

5) X@5' 

. 5 «3gfeiiaii0iS8~ 1 1 tn<i3to&ttk:J:oT v (8 3) j^&fls^h 

. (84) £S8&r*££**T?£3. 

9 VoR 108 N V H 2 N ^ 

Hlj R^O r ° R (86) oV 0 "" 0 V 1 ° 7 

(85) R 0 (87) R O (88) 

0 _ .R 3 

1 o o f 

' i" N V-y3 n 2 moft 109 .,k.A^, n . um-^v-N . X 1 



. V^OR 108 °vX 



(92) 

r^OR 108 

(89) R 108 Q - 



(91) 

O R 8 R 1_ X 2 q R 3 r1 O ( 

(94) (96) 1 

K«f, R»\ R 2 > R 3 £<ktfYte\ *[l]|B«2:n«7?*t), X 1 , X 2 

#x 3 \mmmmm.tmmT&t). r 1 0 7 *^;te*fcttx3=-;i/**&i, 
, r 1 0 8 ^)vm. s&ttifMS^i, r 1 0 9 tt, ^ 

15 ;i/S^fe«x^;us^STo ] 
i) xmi 

it&m (8 7) tt, (8 5) j^S'Xtt (09&tfJ. Med. Chem. 36, 3230 



R 3 
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15 5 

(1993).$) \ztm2ntcm&&tmmt£jjm~£-ox, 't^tzzttfyi**, it 

$m (8 6) \t. XM. (0>J*J;£Tetrahedron 50, 5361 (1994) 

2) 1*12 

.5 $M (Mk&L Chem. Soc. , Perkin Trans. 1, 3489 (1999), Chei. Pharm. 
Bull. 44, 288 (1996) £J;tfTetrahedron Letters 34, 103 (1993) telBUS 

nrcmtrntmu^mz^T. \\&m (8 7) (8 8) &a$rr* 

3) xms 

10 .Mi£& 1JB*©IS 2 tmnti?5ffiZ&?T* ft&m (88) J&>&fc£* ( 8 9 

4) x@4 : 

XIK (f!l*.fc£Heterocycles 42, 691 (1996)$) fciBf53ftfc$i£fe£R$&:£ 
^;J;oT, <ft£$ (8 9) (9 1) ttfUZZ, 

15 5) Ig5 

«fflJ&lB«©IiB5i:nfllltoM*fc*oT, ft^4fc (9 1) MM (9 2 

6) XU6 

^7miBM<Dxne tmwiWjmz&^T, o&m 02) *»&fls£« (94 

20 ) ^HjfiT-S^t^**. (9 4) Ofijfifc^ViT, -HS1CR 3 C 

7) . 1*17 

«IBfifel|3tt©l87tl^te^tw«fc'3T» <b-&^ (9 4) *&fl3-&« (9 6 

25 ) *mm?zzt&T°%%o. 

8) XUS 

(97) ^im^t^Tt^, 



30 §!!j£fcl9 
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. ft (DH&ZtlZit&toOS-Z* ft (115) T^SnSfl^k Ztcte^Q 




(114) (US) 



Kt, R 2 , R 3 ^«fcOTtt«.[l]IH«t^T»D> X 3 tt, «3Sfeli^« 

5 t&o> r 1 1 0 r 1 1 1 nc (o) mnmmoR 1 \z&n% r 

IEMfe$tiTt>«tti7;Wl/Sj 0eJftS£bT^£ttfc rgtfe$nTf><kV>#.JI> 
/WJi/gj ] 

1) IS.1 

§gjg& l ief&©Xg 8 ~ 1 1 £ mMttmtJ: <? T, . flsiHfc (10) * ZitGto 

io (i l o) £g£irr&££#T#5o 

2) Xg2 

fijifel 0ia«t©Igli:l^«|J5:^ffifc«fc«pTv fcG* (110) *>5fc£«'< 
. . 1 1 0-1) *«Jtr*.Ct*«T?*«. 

3) Xg3 

15 ttS8cifaR©ie7tn«i&*ttK:«fcoT, (i io-n t^^pm 

(1 1 1.) *«jfi1-*Cl.i:36^S. 

4) XS4 

ft^* (112) tt, &g©#£T* (111) SrJOTK^ 

20 ^hu^A*fe«*M*'j^A^) a«fe>n> M\ *©*8Mfc#&fflsns 
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5) Xf§5 

ft&m (11" 4) ^da+^M^SH, %>u<. 

)V7s.s) vvvymommiofttET^ its® (112) tits'® (113) 

*ffi&Zft%Zt\z&vm&?%>zti)t'T*%z> e ^tti§Ii:b.t», ^x^x 
-xJKf f7kFD77X 1, 4-;t^>f©l-Ti»I 1 N, N- 

10 # p px* >^©Apy>ft:^b7Km^^w^vf e.n, :n^s«t$ 

6) X@6 

fijgj£2|B«©XS2tHfiia:^teK:«fcoT, (1 14) (1 

15 1 5) 



®iji&2 0 

s (i) T3£sn*fls£tt©3"&; ^ (124) Tg^.ns^ti, £fc«*-<z> 

R 3 F r114 r3 f r11 0 [^ r3 

(111) (121) (122) 



R 110 

R 111 (122-1) R «o 
I 



-N. 



F R 114 R 3 olio I R" 4 x R 3 

" ( . ...I VI [. 




N r>w> 



R 1,, "Y^'YVv-mu^~ " / 7 f">-Y-NH 



°R 2 N N 



^ 3 o f R2 A N l N »- Y - NHBoc » 

20 023) < 124 > 

R 2 , R 3 fc<ktm*^]«B«£R«Ti&?K R 1 1 0 R 1 1 1 NC ( 

o) it* mummoR 1 rg&£nxfc«kvv7ji/*;ugj © 
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i) xmi 

$M (WAliAngew. Chei. 108, 1082 (1996K Bioorg. Med. Chem. Lett. 8, 
3275 (1998) £«fctfTetrahedron Lett. 32, 1779 (1991)^) KfE.®£nfci!B§& 

.5 t»^l:<toT, ft^Kr-d 1 1) frZik&M (l 2 l) zmmtzztw 

. 2) IgZ 

1 9|Bfc©31@ 4 tl^ii&^&fc^o T>- ( 1 2 1 ) J&vfe/fc^ ( 

12 2) 21 £ifiV%$'.? : ; • 

io 3) xms , 

§tf§&l 9tB«0Ig5iJl»&:^fc«fcoT, ^4Si (1 2 2) frbtt&m ( 
'1.2 3) Sfijfi-rSClt^T^S. 
4) Ig4 

m$m2WffiojM2tmnw5mz&-ox. wd2 3) &t>Q&m (i 

15 2 4) ■£8BBT5££**T#*.. 

«jfitfe2'a 

5£ (I) T*$tl5ft-&«©"5*»' 5£ (13 4) TS^nS-fb^, 

P 3 

o h 0 r 

•wM .h«— H Wv _ . . H >= N V— * 

H 2 N N 1^1 /==f Xg2 I * Sa 

(125) ^ (126) (127) 

o ^ o r * 3 9 V** J r R3 

H 2 N X N Xg4 HN X N- Ig 5 Ig6 r^/n 

(128) rAd(129) ( 13 °) 031) 

3 3 
R 1 — X 2 O ^ R O ^ R 

20 033). (134) 



) 
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15 9 

[5£*> r 1 , r 2 > r 3 &&tfY\m[immtmm^&K>. x. 2 &&z$x 3 \* 
, «ift.itPii«Tf»5.:} 

1 ) xm i ~ 5 

(mOT0 9 9/0 3 8 5 830 fc|B*$'nfc«jSl5fetra«l&>&ftfJto 
.5 T,.fc£» (12 5) (13 0) *«fi1"*>t*WT**. 

2) X@6 . 

S!?gjfei <hllJi&;£fefcJ;oT> '*fcte«i (13 0) ( 

13 1) *i^T*ci^T#*.'Klgfc*^5^^'iSi:LTtt, tert-^ 

ID .3)117 , . 

«jfij£l|B«OXS7i:Pd«lfe^Cj;oT, fli^to (1 3 1) (1 

3 3) *§m?z>t£&y%z<>~ 

4 ) X=g 8 

$Bgfel|B«©XS8~il t^ffiiaot, ft&m (1 3 3) fr«£r 
15 m (1 3 4) ftffiftTfcCfctfWS.' 

R 1 (13 4) flj&fc (1 3 1) *W»iK»i:LT 

®tj£&2 2 

20 5£ (D.TisftSft^©^ £ (13 9) Ta^nsft^*; ttWto 

° i oi. 11 J. (137) 



(135) < 136) 

,R 3 ,R 3 ' 



. oi U J. 



Rl15 Lis 

(138) (139) 

[5*;*, R 1 , R 3 *J;rjYM[l]|2^t[sIST^D, R 1 1 5 C (O) \mi . 
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. 5 1) Ig l 

(0y*«Tet.rahedroii 45, 3653 (1989)^) lCB*iSnfe«K*tH*3te6r-. 
jjtiot, fb#Kl (1 3 5)>&ft;£tt (136) *«jfi1"Si:4:*tT?*«...ft: 
(13 5) JMfcftfcte, M5tl*l|Bmo^#J (17) ftU'ttfc^ ( 

1 s) ; si^2iiB«©<b£#» (134) , mm.2 3»*©^#^(i 42-- 

10 3) , ^ii^2 9iEStfMb£tl (1 8 8- 5) , 3 2fl^®fc#tt ( 

2 2 8) t>b<fcMb£-#l (2 2 4) 

2) 1*12 

<b£$> (13 8) fck\*«tt»«JW, fc£#J (13 6) <hlb£$> (13 7) 

mz'&zzfvmfe'tzzttfr'^Zo (137) '©^atbTtt, 

15 #1(13 6) fc»LT«^l~5aa©lfiH*^a^nS..5R^»jKtbTtt 

Tte> 0 ot:~^2 sroieisfreaft-rscittfTts. -fb£#j (1 3 7 
20 •' fc*SKiJ:oT«ji-rsc:t*JT#s. 

3) Ig3 . 

(^il^. ^Comprehensive Organic transformation, R. C. y.D^^f, VCH 
. publisher Inc., (1989)^) JC|H«$nT^S^j5fe^tl^^7j^J:oT, {b£ 
ft (13 8) ftt>ft&m (13 9) 

25 

S!ii&2 3 

5£ (I) T^£ftSft;£4&©5"5, 5£ (14 2-3) T^$n§{b^, 
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(142-2) (142-3) 



tmmr&Q, r 1 16 c (o) ^[iiib^or 1 \z&wz> mmz 

j * «t rm a nx &<t i^^at p 7 U -;k& £gg-To ] 

1) X@l 

-8&&1- 9IB«©IS4 tH«3to&«6K:J; ; oT, : fb^rtj (l l l) ( 
140) &®M?Z>ZttfT'%Z>o 
10 2) I@2~3 

XSK (#l;i$Bioorg. Med. Chem. Lett. 11, 2951 (2001), Tetrahedron 
Letters 42, 8955 (2001), Synthesis 1852 (2000), Organic Letters 2, 4091 
(2000), Tetrahedron Letters 42, 5609 (2001), Synthesis 2239 (2001), 
Synlett 5, 715 (2002); J. Org. Chem. 67, 5032 (2002), Bioorg. Med. Chem. 1 
"** 15 Lett;. 1:1, 287 (2001) ^^Tetrahedron Letters 42, 3763 (2001)^) KlIBRS 
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15 m (2 1 5) *m.m-2>z\twr%%* 

6) XU6 

Xm (#J*fc?W09 9/6 44 2 6^) tC|B^$nfcM^t^»^{CJ:oT 
\\&m (2 1 5) frbW&m (2 1 6) ^Slt Z>^ttfT:ikZ>. R 5 1 3 
20 2 -7^~)Vmo)M^ Xm. (mtfSynlett 137 (2002) ^) \zmm?S 

nk^mmtmmt^mz^x, (2 1 5) (2 1 6) $k& 

-f3;i£#T£3. R 5 1 2-:/o^~;|/g©^£, JtitK (#J;U£Syniett 
722 (2000), Tetrahedron 57, 3435 (2001) , Tetrahedron 56, 5353 (2000), 
J. Org. Chem. 67, 4975 (2002) &&Z$1. Org. Chem. 63, 9103 (1998)^0 izB 

25 mzhtcmm&tmmtsijjmz&'DT. (2.1 5) *»6fc«&* (2 1 6) & 

7) Xg7 

JM (tfilA^Bioorg. Med. Chem. Lett. 6, 1483 (1996), Tetrahedron Letters 
37, 7031 (1996), Tetrahedron Letters 37, 8081 (1996), Tetrahedron Letters 
30 41, 6171 (2000) &<fctfSynth. Commun. 23, 2265 (1993)^0 C:ffi^£ftfcg»ji& 
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tmmu^mz^-DX, its® (2 1 6) frtte&m (2 1 8) zmmtzztw 

8) XU8 

Jtffi (0iI;Lfc£WO9;9/O 3 8 5 8%)' fc|3*$nfc«jfijfetra«l^^fc«k : p 

. 5 t; tt&m (2i8) fruits® (219) zmfetzzttf^zzo 

9) I@9 

mm&2 2tzm<DXMi tmmtzjjmz£?T, upm (219) pzft&m ( 

.220) ZUMtzzttfrgz, 

1 0 ) in® 1 0 

10 mm 3 1 BMvxn 1 4 £ «jsiaoT, (220 > * *>tt&m 
(2 2 1) &narr sutahffr*. 

1 1) ibsi 1 

i«ij*i9iaii©iig5 -tfliiitostsicioT, fc&® ( 22 1) avsflj&* ( 

15 .1 2) Igl 2 

R 5 5 #BocO«^, 2 BB^©X@ 2 <h WvfcfeJife t^oT, ( 

2 2 3) fr*>ft&® (2 24) &»jg-rS^i:*re^S. R 5 5 b z © 

ja& (W?L\tL Am. Chem.Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2,0,00) &J;tfTetrahedron Lett. 36, 8677 (1995)^) fclEfcSnfctKfife 

20 tmmu^mz^x, (22 3) #&fls£* (2 2 4) s«arr 

T?£$5 .fcfMM2 2 4) 5 »jfij* lfB«©Iiei 0 ilRim 

13) Igl 3~l 4 

g&&2 3IB«©lS-2~3 fcP«ft^lCJ;oT, (2 2 1) ^e>fc£ 

25 #1(2 2 7) ZMT£TZ>Z.ttfT!£Z.. <t&® (2 2 6) tt, TtfJRfiSfliV**^ 

14) 181 5 

R 5 6 tfiB oc«, Sjiffi2IBiROlS2t^«l&^K:<I:oT, ( 
30 2 2 7) (2 2 8) tjfiUTfTS.. *&, R s 5 ifiCbzV 
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4H\ 3tt (m%.UL Am. Chem. Soc. 85, 2149 (1963), Tetrahedron Lett. 41, 
3029 (2000) £<fctfTetrahedron Lett. 36, 8677 (1995)tg) C8B*3nfcSBi8s 

tw*jtosrttic«koT» K&m (227) fruits® (228) fc«tr*c:£# 

X*%Zo \\&m (2 2 8) #7-feS#T?&£»^ «jftfeilB«©3Sll'OiW 

.5 a^icioT, %*ffitt#*««f s-nivcss. 



3 3 :. '.• 

g^tt3 2GIR0)<fl^4fe (210-l) (TO»ioT, ttftt"Si: t_3^ : 

v)mo* /~K%R 4 
HN* Y HN 





NH 2 NHR 55 
10 (2D ( 210 - 1 ) 

1) im 

» (F!l^«J. Chem. Soc, Perkin Trans. 1, 2233 (1999)30 K83«Sn& 
15 «tiI«Hi:oT, (21) frt>K&® (2 1 O-D'SSBg-r 



W3 4 

wtm 2uw.(Di^m (210-2) ttttt©*ftfc±?T, msfrtttifi 

20 

HM^ R4 HN^ R4 

NH 2 X?11 NHR 55 
(13) " (210-2) 

m43i:^R 4 «E[l]8B«£P?l«nN&D» R s 5 ttSitS3 2fB«<h|W]^ 
T$5. 3 

i) xm 

25 ®Bt^3 3mm®xmtmuttmz&oT, <kg® as) fczit&m (2 
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1 8 1 

io-2) *Mfetz>z.ttfr%z>. 
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gkm&s 5 

«jftft3 2E*©fl;£tt (2 10-3) TOTO^fCJ:oT, KiTf Sdt^ 
5 T£3o 

o 

HO NH 2 HO NHR« -§-O^NHR 55 : 

(28) (230) (231) 

\ ^NHR 55 HaN^ ^NHR 55 

(232) (210-3) 

•Kti n££tfR 5 &®[l]fBlte£IH«TfcO, R 5 5 «S3ii&3 2|B«tl^« 
1) X@l~4 

10 Sjg^l 0lB«©xei~4tl^fil^feK:J;oT, (2 8) fr^t^t) 

(210-3) &&mrzzttfT?%2>. 



Mitm 6 

15 °vi& 



ztimvtt&vs (2 1 0-4) TOTWfefe.koT, gig-r&dta* 



H 2 N NH 2 HjjN^NHR 55 



R 5 ^ 



(15) (210-4) 

n&itfR 5 »4«[l]|B«tra«T?*D> R 5 5 tt»Jfife3 2|B«tra« 
] 

1) Igl 

20 ®tfi&3 3|H«©Xgl <hl^m^fet«koT, (1 5) *»6fls«| (2 

io-4> *mm?%z.£i)t-?%%o 
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1 8 2 

Mfe&s 2mm<Di\:&i®) (2 1 9) wo^cfcoT, mmzzt^rz 

H 2 N^N X S1 H 2 N N I « z 



(214) (233) 



A R ,K '^ NM 2 I ■ 

N • (235) R 112 "V^N^Wv MH n55 



(234) Xg3 (219) 

5 [5fc«f» R 2 , R 3 *50;OTra[l3fB««tlD«Ta5O, R 5 1 &£tfR s 5 tt$g 

jg^3 2fBmii^«T*D> r 1 1 2 itm,tmmr$>% 0 ] 

1) Xgl 

mm&i 9tmoxu4 tmufiumz^x. (2 1 4) t>^\\^m ( 

2 3 3) ^Mifr^^t^T^S. 
10 2) ZDf§2~3 

im. mX\*h Med. Chem. 15, 106 (1972)^) KlBli$ftfc§^&£llJf 

mz&ox, (2 3 3> pwsm (219) *m&-rzz.tire%z>. 

MS 3 8 

15 5£ (I) T^nStt&fetf)^ 5£ (2 3 8) £<£l£i£; (2 4 1) T^£tU> 
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O ,R 3 R 1 — NH 2 o ^R 3 * O / R3 

rt«0V 55 (2 ' 6) RV N\f (_ 55 R "n\Vy NH 

R 0 T ,>-Y— NHR 55 T T >-Y-NHR 55 — — l h ^ Y_NH 2 

H 2 N N Ig1 NC^N^N I?I2 NC^N N 

(214) (238) 
R 115 — M 1 I I§3 

; (239) q \ r3 0 ^ r3 

(240) _ (241) . . . ' 

R 1 , R , '*«kOT««ii]|3*trailT?»D, R 1 1 s C (O) \mfe 

m 2mm.tmmT*&K>, r 5 1 ^ot 5 5 ^^3 zmmtmmv&r). u 

■ 1 tt, -21B*£IWT3fc<5. ] 
5 . 1) Igl 

Xltt- (H^WTI. Heterocycl. Chei. 35, 659 (1998)*) . fclB*Shfc»jfifet 
li^fellioT, <b£4& (2 14) *3<fc'tfffr&tt (2 3 6) *»S.fc£to.(2 3 

7) ^mt-r^ctifir^^o 

2) XS2 

io mmm 2ia*©igi 2 tmmttmz&^x, (2 3 7) 
(2 3 8) &»sarr5j:£fl*T#s.- . 

3 ) X@ 3 

Xltt (09*«J. Org. Chem. 59, 4844 (1994)*) £g2fc£nfcS8iife£:ll4§& 

■ • ^tCckoT, (2 3 7) frbfcG® (2 4 0) *«jfii-*2:t**T?*S. 
15 4) 3jg4 : 

§£ij£3 ;2|E«OlS-l 2 tl^i^fcitjT, 4t£tl (2 4 0)-*6fll&* 
. (2 4.1) fc«3frr$;i£**T**. 

SS^&3 9 

20 5£ (I) T?S$nSM©5'"&, 5£ (2 4 7) &£Xtt. (2 5 1) T^Stl* 
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t&d, r 6 1 &£tfR s 5 fcs«££3 2mmtmmr$>Kf y r 1 1 2 teiS3t&3 

HB«iPI«T$.0, R 1 1 6 C (O) &M&2 3td,mtmr&K>: R 1 10 
5 R 1 1 1 NG (O) fct §?ii&2 SfBaM^-rr^^o ] 

1) Igl 

Miife3 8ib®ox^i tmm^mz^x. 4t&® (214) ^mi^ti 

(2 4 2) ^<Mt;<&tJ (2 4 3) ZmmtZZttfrgZo . 

2) 1*12 

10 M3i^2 .2|B®(Dimi^J;^M^3 4£P$l&;fr£KJ;oT, {b 

&m (2 4 3) fr^t^t! (2 4 4) <fe^-r§ili:^"e^^). 
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3) Xg3 • 

Mfe&i 9mm<Dxns tmmttmz&-3T, (244) t^i^m ( 
246) *»arrs . 

4) IS 4 

.5 §[ji&3 2i2ifc©Igl 2i:l^^^('=toT, (2 4 6) ^e>te£tl 

(2 4 7) *MmtZ>ZttfT*%%. 

5) X@.5~6 

2 3 t3«©i@ 2 ~ 3 1 mmujjmz*. -d t, it-sm (244) * 
t (250) zmmtzzttfmzo 

10 6) I@7 

§gji*£3 2Bm<OXmi 2 £TO&#&fc<J;oT, ■ft^ (2 5 0) frt>\\&® 
(2 5 1) SRjftf-SZl^T**. 

«4 0 

15 5£ (I) T?^^n5^tl©-5-&, 5£ (2 5 7) £££££ (2 6 1) T^£tl3 
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,11 



o r & 

^V~Y — NHR 65 



NC N N 
(243) 



R 11s — M 1 0 r R 

(252) R 11 2 ^^ N X,N 

— o!Jn H - NHR 

(253) 



10 



H Vo 



Xg2 



3 110 

,111'' 



NH 



(255) 



,110 



r 



R 3 



N N 
R 116 (254) 



X^3 



1*15 



OMe 
I 

N^O Q R 



R ,1S 



,110 



(256) 



X*§4 



,111,-N^O 



I HE 



I 44C 



NHR 



R 115 (258) 



R 115 (257) 



,116. 



-M 



(259) 



X*§6 



R V O 



p116 n 

R Y o 



n YVVy-NHR 55 . 1 



N N 

R 115 (260) R 115 (261) 

t&d, r 5 5 3 2ia*tR«i?*D, r 1 1 2 immms lumtmm 

TfctK R 1 1 6 C (O) }£&i&2 3E*fcliMft?*0v R 1 1 6 C (O) »»; 
t!&2 2f3«S<!:|W|gT&i9, R 1 1 0 R 1 1 1 NC (O) tt, SHI&2 5»3®£|iJ| 

mvh&o ] 

1) XH1 

8iB«cDXig3 tmu^mz^x, (243) ^sit;-^ ( 

2 5 3) *m&TZZ.t&T?%Z>* 

2) Ig2 
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&® (2 5 3) fr${£&b (2 5 4) ZMm.-fZ^ttfT:%% a . 
3 ) ZDg3. 

sjfi&'i 9ibs©xs5 tmmt£%mz&?T, k&® (2 5 4) ^e>.^ti ( 

.5 2 5.6) ZmmTZZttfTZZ, . 

4) XU4 

mmm3 2jB*'©igi 2 ti^^^^j:oT, \\&® (2 5 6) j^sa^ 
(2 57) ^ii-r§ci^^^o 

5) ID@5~6 

10 am&2 3tm<DXM2~ 3 tmmttmzz-oT, its® (2 5 4) ^e,^ 

ti ( 2 6 0 ) £$s[ji-r3 3. 

6) Ifi-7 

M&3 2fB«©Igl 2 t|^^^tJ:oT, it&m (2 6 0) j^Sft^ 

(261) *iiiers wt*z 5 c 

15 

M&3 2iB«©^$j (2 18) TfH«^tfeTM«^^ 



WO 2004/096806 



PCT/JP2004/006104 



1 8 8. 



H 

R 3^Q 



o xgi H 0 xfia R 61 ° xg3 R 

(262) (264) (265) (266) 



R 112 ^^NH 2 H H 112 

X ^ 4 R 61 0 Xg5 (269) 

(268) 



NCN 

PhO^OPh H Nj o 

( 270 > , PhOYN^A^j-^^pi^ 

XH6 NCN H 

(271) 



^-t)m . r\)m H 2 N I NHR 55 H 2 N NHR 55 
NHR NHR R 5 "n-^ R 5 V 



R 3 



(272) (273) (274) (275) _ R^^N^^^^m 

JM1 NCN H 

(276) 

^r 3 o r R 3 



H H >N Ig9 HN 

X, (216) 



(277) r2^ 0 

[jS*. m, n> R 2 , R 3 » R 4 , R 5 *J:tf**«Ytta[l]|B«tBIIlT?* 

1) im. 

« (m.tfWOOO/1 8 7 9 0^) fc|B«*nfciSBgfet^«l^i£»c:«k^ 
T, (2 6 2) frbft&m- (2 6 4) ftftjftr* 2* <h#T#3o 

2) lO§2 

miife9fem©Xg3<h|Wl«^tJ:oT, (2 6 4) (2 
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.6 5) *MmTZ>ZttfT?%Z>o 

3) xns 

mmmi 9&m<Dxn4tmmttmz&?T, (2 6 5) < 

2 6 6) fe«it5H^l^tS. 
.5 4) Ig4 . 

$g£&l 9-|3*OlS5-tPI«^fefc«fcoT, (2 6 6) #&fl?&4fr (2 

6 8) *KS-T*J:fc««T'#*. 
,5) IS 5 

nm^2tmojM2 tnmw^mz^-DX, (2 6 8) (2 

10 6 9)»5:t«t5. 

6) X®6 

si&&3 2mm(DJMi tmmttmiz&vT, <t&® (2 6 9) ^s^* ( 

2 7 1) 5. 

7) X©7 

15 «jfifeHB«©XS8~9il?l«^fefca:«3T, <b£$J (2 7 1) j^Sft^* 

(2 7 6) *m&-rzz.tifirgz>. 

8) XS8 

2fS«©Xg4<h|p|»^tCcfcoT> (2 7 6) frZft&m ( 

2 7 7). ^Ujtf^C^tTtS. . 
20 9) Xg9 

mmm 3 2$moxnstmmMm\z^x. K&m (2 7 7) ( 

2 18) £§Bgt«£i#T#S. . 
«B6J£4 2 . 

25 SHjg^S 2l3«0^t) (2 18) tt, TEftjfifefcftoTffifrrsZ 
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0 ^ 

si X N „5i 0 A^N b j - T >-y— nhr 55 

H 2 N N X@1 H Y= N N I§2 r 

• W A . (278) O ^ 



(280) R1^N^ Y _ NHR! 




X83 « xg4 

(281) 

H 2 N IS5 I 

R 2^o (218) 

(282) HO.*' 

5 «m^3 2mmtmmx^K>, ri i wmmm immtmmx&z>* i 

5 Dill 

mm.m2 immvxni tmrntzumz^x, \\&m (2 1 4) ( 

2 7 8) ^jtT^^^^T^^, 

2) is 2 

igj£&3 2|3«©Xig6 .hl^&^&fcJ^T, fc^tl (2 7 8) ^S>fb£#> ( 
i(P 2 7 9) ^i^TTSJitatTts. 

3) XS3 

mm.m 2fBi$©ifi7 ti^&^fefc^T, (2 7 9) frbib&Va ( 
2 8 1) ZMM'TZZbtf-etZo 

4) lO§4 

15 §^2 ium,(Dj:m3 tmmn^m\z^x,. K&m (2 8 1) ^e>^t/ ( 

2 8 2) £®Bff5;it^T£3o ft&m (2 8 1) (DR 5 5 ^Boc©|^ * 
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Igfcfc^T* (2 8 2) OR 5 5 W*mE¥T*&Zfc&to1fi&8fr : S>&& 

■ .%>»*^,'Mfel OfBStogl tra«&^tfefc«koT, (2 8 2) ©R 

5 5 fczkSfciBW & B o c \Zt.Z> Z. 
5) XH5 

5. S5i£&3 2B*OXS5tRI#ft*felCj:t)T, fb-&#J (2 8 2) ^Sfls^tt ( 
2 1 8) . *«fit5£i*^t5. 

sbs&3 2.ia«©fl5^« (2 1 1) w:, 09*.f& TBteftttica^TKarr*!:. 

10 ikT^S, 




NCN 
(211) 

Kf, m, n/R 4 , R 6 *<ktfYK^l]lBtteH*T*tK R 6 1 

1 ) xn i 

15 §g>ife3 2|3«©Xig2 t^i«iaot; (2 0 8) fr£>ft£tl ( 

2 8 3) SllifSJli^^l.. 

2) Xl§2 
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1 9 2 

wm&3 2iEmraei tmuMmz^-DX. k&m (2 8 3) frt>\\&m\ 
2 1 1) *mm? sn^Tts. 

3) If! 3 

(2 11) te, (2 0 8) ^STIB^T (1) ~ (2) (DRfoZfi 

(1) \\&m (2 0 8) ^, TOft^t, fb£tl (2 10-1) , (.2 1 

0-2) , ft&m (210-3) ^tcm^m (2 10-4) £KJfcWiir5. 

10 (2) HiiS 4 3fc:fett5Ig3© (1) -fcfcttS'R^&WcttU 

(207) ^iPA, s^-fr^o ttXiUTtt, j^w'-frs hux^;p 

P [4. 3. 0] ;t-5-I>, 1, 4-5?7ifH>'#a [2. 2! 2] 

X 1, 8-vTlft*v^a [5. 4. 0] £>x#-7-XX 4- (S?*^" 

15 75 j ) tf u s?>*-fcttt!3 u >m<o^muwm^mf sns. h u 

X3^7S>W^f 6n*. (2 0 7) ©ffifflS'tLTfck <fc-&4Sl (2 0 

8) (c^ux®#3~i oaaottBW&aftsn*. ut&, ft 

^» (2 0 8) {£#UTji3t5~l 5S*0ttH*>5Bft£*l£. SM^tlT. 
tf, $5 0*0-^1 5Op0ttHi&>&»ftT*2:£#T£S." 

20 

<ft£#l (2 8 6) fllfctf* TIB«jSffiK:feoT«3gT5Jltt>T?*S. 
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R 1 /R 8 -*«klfYtt«[l]IB«4:K8T»D,.R 5 ' 1 5 MM 

1) xm.i. 

fc&M (2 8 5) (2 1 4) j^STIBfcjS't (1) ~ (3) 

ft£#T(2 14) %*m&<Dl&ETs tfU> 5 >+v 

RV M ^ S (284) 
N 

K4>, R 1 tt^[l3IB*i:K*-e^S.- ]T?££n*fc£«. (2 8 4) <h£J&$i* 
(2 8 4) ©&ffl*£LTte, »#l~3iS*0lBHJ&>e>aftSns. 

(2> «jife4 4ic*^*isi© (i) K&vt&Ki&m&yiKttu 

2) XM2 

20 16*2 ibT> T0BO»^ (A) &&&&&& (B) fcfflVifcllfcJ&JT'SS. 
'fijiiBc (A) :<ffc£#l (2 8 6) fcfc ^£#1 (2 8 5) *, TO^^4», 

jt^KU bTfct (2 8 5) fc#LT5I3ri~5y$*©i&ffi 

(2 8 5) fcfcfl/rfifiri 0-1 0 OH$fi0tfiH5&>&8ft2tt£. £/M&g£bT 
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(B) (2 8 6) tt, ft&m (2 8 5) ^Stt»»«f, 

/v-;p$)#**$tf&n<5. **v> tern*., rwyv?) oimmmtv 

. 5 Ttt, tt&m (2 8 5) teftUTfift 1~2 0^g©ttH^&SlR$n«. 

mm&4 5 ' ... . 
a (i) T^£tt£*t£#b3t3, * (2 8 8) T&Wsfb^k 

j3 o940^m_i n ^R 3 



CH S«0, X?^ Y_NHR 

CH 3 S(0) 2 N ™ -j-ffl. 

(286) ■ t 287 ) 



55 



R 3 



^ 1 fl y-r— NH 2 

I=i§2 (288) 

K>f, R l > R 3 :**«*«fcOTJ*5l[l]E«'fcjR«n?»b, R 8 1 ««JfiS5.3 

15 ^i^m-^Sj , Tis'ift$nT'b«fc^T-o7y-;u^^:*j . *<fctfs; ( 
■ .ti) ~ (T6).T*'&n«**«*r. ] 
1) xai . 

(2 8.7) (2 8 6) *,tt«lltKJt:$t& 

ib^ti (2 8.7-1) %Rf&2#zzt\z&?Tmm'z>z.£iftv&z. mmtv 

ll8©^iiLTH ft^tt (2 8 7 - 1) t^bffl^i-sSgoHSH^&a 
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2) xu2 ■ 
.5 2iam©xgi 2 tmrnttrnzk-ox, (2 8 7) ^e>^% 

, (2 8 8) £|g^T3-£:^T£3o 
5£ (I) T^$n^jb^©-5^. 5$ ( 2 9 0) TSSnSfl^tL £fc&^© 

10 m*. ^mrrmz^n^m^-oTm.m^n^o 

CH 3 S(0) 2 N (286) xg1 (289) 

p3 

I|12 (290) 

r 1 , r 3 *«k^«fcOTtt3S[i]iB*t™i?*o, r 5 5 immms 
mMtmrnrb &v r 94 1 s r&. •*[ lisas&o.R 2 ra&snT %> £v> 

15 Dili 

«jfife4 5ffi«©lSltRI»^feK:<toT, ib^t) (2 8 6) ^Sft^W ( 
2 8 9) €«jfi1-«Ili:3(i«T?#-6- 
2) X@2 

2ia«©x«i 2 tmmwsmz^x, (2 8 9) 
20 (2 9 o) *mm?z>zttfr%%c 



mmm4 7 

a (i) T^snsft;^©^ s (292) xmznzitGW. 
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■ 

V 

,R 3 



3L I />-Y— NH 2 



NC 

I@2 (292) 

[sSflK R l ,v. R 3 43 <fct&fe<fc£KY WMt 1 ] 13® t I9jtjh?& 9 > R J, 5 - 3 

5 i) xmi 
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HitSs 3 2 l5«c©XS 12i mmfSi^mz £ o T\ tf;£tJ (2 8 9) t>\t%*fo 
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5 1) XUl 

tt&m (2 9 3) tt, ^ffitt»«E+©#?EiF*^tt*#fiET, (2 8 6) 

fcft^*-(2 9 3- 1) &^$«SJltt«toTilii^SIlt**T?#5._'ft:'&4S» 
(2 9 3- 1) ©&ffl*£LTfciu (2 8 6) KMLjIfltl 0~1 00^1 
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(2 9 5) tt» Wttttt, (2 8 6) ttt&® (2 9 5-1) 

10 S^^^C.ifcioTlijirSJlt^Tf**.-^^* (2 9 5 - 1) M§ 
<hLT«, (2 8 6) fc#US#3~l OSfiOttHfrfcg&Sn*. TO 

~^5 0 , C©igB>6^®^-r^^i^lr^?>o 
15 2 .) If§2 

2|2«©IS1 2 tH*)5C&SfcJ;oT, fls£«T (2 9 5) 

(2 9 6) 



i) iii 



«jti£5 0 

20 5£ (I) Tfasns-ffr&fc©^ 5£ (2 9 8) T&Snate'&fcK is&tt*© 
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'2BBiR2:TOT?-*D;' R 944 C (O) te, S[l]ffi«CDR* fcfc'tt* rgm$nx 

5 j ] 
D -xei 

(2 9 7) H mm&T, (2 8 6) hfc&m ( 

2 9 7- 1) SS!S$ii:«i'2:i:fc«koT«ji'r<52:t*«T#*. -fb^ (2 9 7- 

1) <Dm%mtLT\t, item -(2 8 6) k»ba#3-i o^mo&mfrzmui 

2) Xg.2 

15. t!lJgife-3 2|3H0Xf 1 2 t|^^^fc«fcoT, (2 9.7) #6fl5£|& 

(2 9 8) znm-zzt&x'&z,. 

*Jfift5l' 

s (i) T^nsffc^©^, a; (3oo) T^nsft:^ 
20 m*. ^^.»friBfc^stis*j*t«fcoT«jfi$n*. 
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.. 1) XS1 •' 

Ate* (2 99) (2 8 6) ^xmmtm^^tz 

(2 9 9-D %Rmzit%ct\z&'DTmMT%zttfrgZo m.ith 
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RZtlZo (2 9 9 -1) ©fltibXlt (2 8 6) 

2-1 0a«CD«HA>6SW$nS. TO«&iUTfcJ\ f h5kh , D77X 

15 1 , 4- x n , n - r 5 . e. 

2) IS 2 

^j*3 2!3«©xai2fcn*^ftK:<fcoT» <b^«l (2 9.9) *»5^« 

20 (3 0 0) "^mtr^oiifins^. ' 
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H (302) ( 303 > 



. HO Y°o ^ s^°^° 0 r & 
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[5*#;'r 3 &£tfY\m[imMtmmT*&r), m 1 sat** 2 2mmtmm 

R 5 1 £ckl£R 5 5 «§!tfgft3 2|B«£Egn?fcD, R 9 4 7 tt;Wk 

x^;k ^ptf>43«fc^2-yDif;i/^^b, r 9 4 9 oc (o) it* mniBm 
ntt mmftTb&^7)V3**si])i#-)m} zmL, r 9SO r 951 nc 
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(o) mimm<DR i &&zfR 2 \zmz> m&znxh&^Tfr&ymi . 
(om^thxm^ntc mmnx^^ti^j^jm} &.^u r 9 5 2 

C (O) fct ^[lllBmOR 1 ^^^ 2 rg&£}rt*><i;^7JH^S 

10 , rg&sftTfc^v^u-^j , rg^nTt>j;v^xD7U-;p*j , r 

j > fim$tiTfeJ:^^P7U-;« (t!P-;k -ir$.*v-;k tf^v/-;i^ 
) ] , mm^nxh^7a-( mi mm^nx%^^m^n7 
15 u-;u#;i/#~;i/& £*To ] 

If§ 1 ~ 3 

« (MZ-\fL Heterocyclic Chem. 36, 1119 (1999)^0 tfB^^tlfeMfe 

tnmtejjmz&ox, 4t&® (214) ^e.<ft;&% (30 3) ws;:t^ 

20 X@4 

;iHj$&3 2fB«©X.@6 t«^iaoT, ffcfMfc '(3 0 3) X 
3 0 4) ^iiTSeii^Tt^. 

(f!)^.^Comprehensive Organic transformation, R. C. yUy^^, VCH 
25 publisher Inc., (1989)31) \Ztm£fttcnm&tmmtii%mz ioT, ( 
3 0 4) frbfcfi® (3 0 5) £§^1-.3;i<h#-T:#3 0 
4) ZOS6 

®im&4 4mm(Dxm2tmmtf.ijmz£.?x, 0 05) ( 

3 0 6) ^®jgT-5^t^T#^. 
30 117 
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«»tt4 8i3«©iei, iesi564'9iE*©x8i/»ftfe5oia*©i8.i** 
307) .ftiui-rsiit^**... 

.5 XS8 

3 2 IB^OXSg 6 £ <fc oT. ^^t) ( 3 0 7 ) &flj&4& ( 

3 0 8) ^HBBfrr* ^ 

• • ' " Y ■• • 

7) za§9 . 0 , 

§&jii£3 2fB«CDIi@l 5 tMiltofirttKiioT, ft^^l (3 0 8) fr&f&fir* 
10 (3 0 9) W^t^tS, 

8) I@10 

£&t (^^Comprehensive Organic transformation, R. C. 7Uyf7%t, VGH 
publisher Inc., (1989)*)' !ClB«$nfcWSt*tra*^ttK:«fcoT, '<b£* ( 
3 0 8) (3 1 l).&aSBrf5Hi:#T#5. 

15 9)Igll . 

IKife3 2'IBfcOIgl 5tPWte*ftfcJ:oT, fc£$J (3 1 1) frbtt&to 
(3 12) ; *«Ji« tt««Tf#a. 

i o) xmi 2 

sii^ 1 9 ib«©x@ 5 i: nmu^mz & o t, (3 0 8) & t>\\&m ( 
20 .314) *mm-%z.t.tf-?izz> a 

1 1 ) XU 1 3 

g«gj£3 2 |3$fe©Xgl 5 £|f3$fc;£J£ fc«koT, fb'&ft (3 14) 
(3 15) ^SljtfSJl^^^*. 
1 2) Xgl 4~1 5 
25 «jfife"2 3K*fc®Ig2~3£E8fc#&fcJ:b , T\ (3 0 8) 

« (3 18) &fiSt5ct^f§. 
13) Igl6 

s&&3 2mm<Dxmi stmm^mz^x, (3 1 8) fruits® 

(3 1 9) ZmfetZZttfT-ZZ. 
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£ZtB£\*mi%<Dj3.mzU?TftoZ.tft7:%2> (WLl*. Protective Groups in 
Organic Synthesis, T. W. Greene, P. G. M. Wuts#^> M2f&. John Wiley & 
10 Sons, Inc. (1991) lcfe^tf>7j&) » 

nut* ymmo&mmt vx\t, teit-^jv^^jwy^^m, *r^>* 

tert-:/^:**^*;!/;^ 

$ii-^j:t^J:DB*T?)^i:^T#§o tert-^Vv^^I/vU^S© 
20 ^zKx h 7 1 FD77X ^DD^^>, # PP A * fcte^TM ^ y -^fc 

%)i7$*v)mz&mt%M&<Dum(DmmtbT\t. m&tert-^vxx 

te, tert-7>;Px^x;KD«-&^, #l;U;aiM©#&T, ^tKM*T£^£1± 
s;i£k:=fcDfTfc>ti> tJl/MXj^©i^ll #l*-fcf> -qtIct- 
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2 0 7 

mi, ^u-ajw, D-i/3>^j, x7Di/m mztzmmttzimtft 

«^©<b£*fc«fctK *fcJft#©£A> ttflK ffitt, 

•f£f&$fc«fcD£ffcr***> S#W:&A(#«50 kg)tC#LT, 0.1 
-1000 ng/B, ff*C<ttMOO.Bg/0*lB'lHSfctt2 3ftVi'b3lBjlC^H'Ttt 



mm 



20 



l 

8-[(3R)-3-7^7 e^Uv J >-l-^>]-7-(2-yo^>> ? ;W-l-^^- 
2-HJ7JW:*D;WWl, 7-5>kFo-6H-:/U>-6-tf-> 





F3 C^N-N F3 c- N -N 



8-^Ot-7-(2-m^>^)-l -pW W 2 - h U 7 □ * 1 , 7 - 
^kKD-6H-7U>-6-*> (36 mg) , b'JX^;l/75> (22 (tL) , (R)-te 
r t-3-^;Hf^US^>-3-fJP*;Vt^-h (158 mg) <DX#S-)V (6 mL) & 
^100 t CT^W4'12B#^»mH i bfc. H«»ft*25"Ct»m Mffl&fSU 
25 7 A^ D7h^77^ (~>U ft^, A^it>/^mx?;l/=5/l~2/l 

) xmmVX^m (42 mg)£#fc. ^K:*^«©1,4-^**>»« (2 mL 
) fc4Nifi»/l,4-$?**tf>»JR (20 mL) fciP^ 25*0^2. 5B#IWJ£#L-fc. 
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ilSiJEISSttlSU ffi»S#*(50 mL)£&*f» £ n P (30 mL 
X2K «V>T»»X5 i ;H30.m.L)K:T«Ittlb.fc. W«8J1£&*^* KUtfAT 

;kk/**/-;v = lo/i) TiitSutia^x, gmogw^ (25 mg) &e 

* 'H NMR (300 MHz, CDC1 3 ) dppm 7.62 (d, J = 7. 9 Hz, 1H), 7.26-7.15 (m, 2H), 
6.77 (d, J = 7, 5 Hz, 1H), 5.53 (s, 2H), 3,68 (s, 3H), 3.57-3.54 (id, 1H), 
3.39-3.34 (m, 1H), 3.05-2.95 (m, 2H), 2.85-2.78 (m, 1H), 1.97-1.94 (m, 1H) 
, 1. 72-1.58 On, 2H), 1.37-1. 22 On, 1H). 
10 MS (ESI+),485(MHl, lOOX). 

8-[(3R)-3-75yif^Uy>-l-<JW-7-(2-^7y^>y;V)-l-/5 : JV- 
2 - h U 7J|/tD^^- 1 , 7-i?k KD-6 H-y U >-6-t> 




o O 




F 3 C^N^N F3C N N ^ 

15 " NH 2 

MOB®® (21 mg) *&&®fctLTntc 0 

'H NMR (300 MHz, CDC1,) . dppm 7.73 (d, J = 6.8 Hz, 1H), 7.57-7.53 (m, 1H), 
7.45-7.40 (t, J = 7.7 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 5,72 (s, 2H), 3. 
20 66 (s, 3H), 3.50-3.47 (m, 1H), 3.35-3. 31. (ra, 1H), 3.05-2. 96 (m, 2H), 2.80- 
2.73 (m, 1H), 1.95-1.91 (m, 1H), 1.75-1.61 (m, 2H), 1.28-1.25 (m, lH). 
MS (BSI+) 432 (MHl, 100*). ' 

mmms 

25 8-i(3R)-3-75y^Uy>-l--fJW-7-(2-7 < D^>yJl/)-l-(2-t+ 
V - 2 -7 xZj^Xf JV) - 2 f Jh 1 , 7 -'7 h H P - 6 H-7 8 U >- 6 - t > 
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H'®Sfi9« (55 mg) £BfeB#£LT»fc. 

'H NMR (300 MHz, CDC1 S ) <5ppm 8.01 (d, J = 7. 5 Hz, 1H), 7.66-7.48 (m, 4H) 
5 , 7.27-7.21 (m, 2H), 7.15-7.10 (m, 1H), 6.82 (d, J = 7.3 Hz, 1H), 5.54 (s, 
2H), 5.46 (s, 2H), 3.49-3.44 (m, 1H), 3.38-3.33 On, 1H), 2.99-2. 95 (m, 2H 

), 2. 75-2. 68 (m, 1H), 2.49 (s, 3H), 1.94-1.88 (m„ HO. 1. 68-1.63 (m, 2H), 

1.35-1.25 (in, 1H). 

MS (ESI+) 535 (MHl, 100*). 
10 ' 

8-[(3R)-3-r^ytf^ue»-i-'i';n-7-(2-yD ; E^>> ? ;w-i, 

NH 2 

15 8-yD^-7-(2-/D^>^W-l, 2-y/^hl, 7-^t Ha-6H-y>J 
>-6-^> (88 mg) , (R)-tert-3-y^tf^U> > >-3-'f;i/*;i'A^-h (215 m 
g) CDX*/-^ (8 mL) M^100 < CT^4'25^mM^tfeo 

*;W*/^/-;l/=200/l~50/l) TltmbT^^ (120 mg) 
20 j$tt<m.4-$?**tf>8«(2 mL) t4Nm^/l,4-> ? ^+)->« (20 ml) 

0mL)£££\ ^DD*Jl/A(50 mLX2), £ £tC@t^X3^(50 mL) ICTtttH 
94 mg) ■ ^SfiB#:tlT#fc. 
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'HNMR (300 MHz, CDC1,) 6 ppm 7.61-7. 58 On, 1H), 7. 24-7.12 (m, 2H) , 6.77 ( 
d, J = 7.3 Hz, 1H), 5.49 (s, 2H), 3.54 (s, 3H), 3.46-3.43 (in, 1H), 3.35-3. 
30 (m, 1H), 2.97-2.91 "<n, 2H), 2.73-2.66 On, 1H), 2.60 (s, 3H), 1.91-1.83 
On, IB), 1. 69-1 ! 57 On, 2H), L 80-1. 22 On, IB). 
MS (ESI+) 431 OP +1/ 88*). 



10 



15 



8 - [ ( 3 R) - 3 -7 5 / fcf >J i?>- 1 H' ;M - 7 - ( 2 a ^ - 1 
1, 7-^tFP-6H-yU>-6-^-> 



Br 




Br 




rv-o 

NH 2 



S©gl$^ (86mg) %$ftH#fcUT#fc. 

l H NMR (400 MHz, CDC1,) 5ppm 8.00 (s, 1H), 7.60 (dd, J = 1.2, 7.6 Hz, 1H) 
, 7.25-7.13 On, 2H), 6.76 (dd, J = 1.3, 7.6 Hz, 1H), 5.54 (d, J = 17.0 Hz, 
1H), 5.50 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.46-3.42 (m, 1H), 3. 35-3. 3 
0 (m, 1H), 2.98-2.90 On, 2H), 2.74-2.68 On, IB), 1.95-1.85 On, 1H), 1.74-1 
.53 On, 2H), 1.28-1.19 (m, IB). • 
MS (ESI+) 417 (MHl, 82K), 



20 HJS0!J 6 . 

8 -[( 3 R)- 3 -XS / tf^ 'J V>- 1 - 7 -( 2 -^7 D D^>^;i/) - 1 -*^)V- 1 
, 7-^t:HP-6H-yU>-6-^> 



ci 




ci 



£/>-Br 




1 £lll§©#feT^J&£||jlU g 



\ 
! 
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m<D&$im (87 rag) &a£@#£LT#fc. • 

'H NMR (400 MHz, CDC1 3 ) <5ppm 8.02 (s, 1H), 7.40 (dd, J = 1.4, 7.8 Hz, 1H) 
, 7.25-7.16 On, 2H), 6.79 (dd, J = 1.3, 7.5 Hz, 1H), 5.58 (d, J = 17.0 Hz, 
1H), 5.52 (d, J = 17.0 Hz, 1H), 3.55 (s, 3H), 3.52-3.48 (m, 1H), 3.33-3,2 
.5 8 (m, 1H), 3.05-2.95 (m, 2H), 2. 82-2.77 (m, 1H), 1.98-1:90 (m, 1H), 1.85-1 
.57 (m, 2H) 1. 37-1. 26 (m, 1H). 
MS (BSI+) 373 (MHl, 100*). 

10 8-[(3R)-3-T5/^Uv ? >-l--l';W-7-(2-7 > D^^>^;W-l-(2-^ 



y- 2 -7 x^;i/x^;i/) - 1 , 7 -i? t K a - 6 H-y" u >- 6 -3- > 




®<Z>gfttl (90 mg) £Sfi@#:<hl,T#£o 
15 'H NMR (400 MHz, CDC1 3 ) 6 ppm 8. 00-7.98 (m, 2H), 7,93 (s, 1H), 7. 63-7.56 ( 

m, 2H), 7.51-7.48 (m, 2H), .7,24-7.22 (m, 1H), 7.15-7.12 (m, 1H), 6.82-6.80 
(m, 1H), 5. 52 (d, J = 18.0 Hz, 1H), 5.48 (d, J = 18.0 Hz, lfl), 5.40 (s, 2 

H), 3.48-3.33 (m, 2H), 2. 98-2.93 (m, 2H), 2. 75-2.69 (m, 1H) 1.92-1.89 (m, 

1H), 1.70-1.60 (in, 2H), 1.26-1.23 (m, 1H). 
20 MS (ESI+) 521 (MHl, 88*). 

mmrns 

8-{(cis-2-75ye>^P^\+^;i/)75y}-7-(2-7p ; E^>x;w-i-(2-^- 

* V- 2 -7 xnjPX5P;|,) -1, 7-yk F P- 6 H-7°U >- 6 > 
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8-^D^-7-(2-^D^>^)-l-(2-^V-2-7xr:;i/X^J|/)-l, 7- 
^kHD-6H-yiI>-6-^> (75 mg) , ^ 7:/P h^l/X5^l/75 > (50/iL 
) , ^<fctXcis-l , 2-y7$;^D^i)-> (86 /zL) ©l^-JK2 m 
5 L) ^$£l00r^W4U2fW 

h^7^-(^y#^,>k i7DD*Jl/A/^^/-JN5/l)«U> SlMOSW 
(6 mg) Slffilfti UT#fc. 
10 'HNMR (400 MHz, CDC1 3 ) <5ppm 7.98-7.96 (m, 2H), 7.86 (s, 1H), 7. 62-7. 60(m 
. 1H), 7.52-7.43 (m, 3H), 7.26-7.21 (m, 1H), 7.11-7.05 (m, 2H), 5.83 (d, J 
= 17.0Hz, 1H), 5.61 (d, J = 17.0 Hz, IB), 5.40 (s, 2H), 4.60-4.53 (m, 1H 
), 3.72-3.69 (m, 1H), 3.13-3.08 (m, 1H), 1.98-1. 24 (m, 7H) . 
MS (ESI+) 535 (MHl, 80X). 

15 

8 - { [c i s- 2 -7 ^ / P 'S* ;>;W 7 5 / } - 7 - ( 2 -7*P ^ > 5W) - 1 -j* 
1, 7-v>h h*P-6H-7°U >-6-:t> 



20 




8 -7* P 7 - ( 2 -7* P ^ y 9 JM - 1 *fir- l,7.-yth*D-6 H-7° U >- 
6-^-> (70 mg) , v-fV7°Ph!;i/X^75> (46//L) , ^cttXcis-l, 2-i^ 
75/y^nAW> (0.2 mL) ©N-^f;i/t'niJ^;> (3 mL) }§«160 
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VU^yjK >7uu-fc)\,k/*$ J^)V = l o/i~£ V*^/~^/HJ 

'HNMR (400 MHz, CDClj) <5ppm7.92 (s, 1H), 7. 59-7. 57 (m, 1H), 7. 24-7. 21 (m 
, 1H), .7.19-7.16 On, lH), 6. 97-6. 94 (to, 1H), 5.67 (d, J = 16.0 Hz, 1H), 5. 
60 (d, J= 16.0 Hz, 1H), 5.23-5.17 (m, 1H), 4,13-4.11 (m, 1H), 3.56 (s, 3H) 
10 , 3. 23-3. 21 (m, 1H), 1.76-1. 26 (m, 7H). 
MS (ESI+) 431 (MHl, 100*). > ■ 

1 0 

8 - [ ( 3 R) - 3 -7 5 J tM U V y- 1 - V >W - 7 - ( 2 5 P ^ > 5> 

15 J-l-^Wlrl, 7-ykFD-6H-7°iJ>6-t> h»J7;^o^m 

. A 

NH 2 ' 

: a .Kmu^m^mw^u^h^yy^-mo\z^xmmh.mmo^mm (21 

20 mg) $efi@#:tlT#fc. 

'HNMR (400 MHz, CDC 1 3 ) 6ppi7.99 (s, 1H), 7.16-7.13 (m, 1H), 6.88-6.84 ( 

m, 1H), 6.40-6.37 (m, 1H), 5.42 (d, J =17.0 Hz, 1H), 5. 37 (d, J = 17.0 Hz 

, 1H), 3.53 (s, 3H), 3.48-3.44 (m, 1H), 3.34-3.30 (m, 1H), 2.98-2.93 (i, 2 
H), 2.78-2. 73 (m, 1H), 2.34 (s, 3H), 1.92-1.87 (m, 1H), 1.71-1.59 (m, 2H), 

25 1.26-1. 23 (m, 1H). 

MS (ESH) 371 (MHl, 100*). 
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11 

2-757-8- (3-757 t^US^-W;!') ~1-^>^)V-l , 7->?t HP- 
6H--/U>-6-t>M^2-Xh^>-8- (3-757 fcf^U - 
7-^>>Ul/- l, 7-^hFo-6H-yU>-6-^> 




Of' o 



H 2 N^N^N ' H 2 N N N EtO N N ^A. 



NH 2 . . NH 2 

MMT, 2 - 7 5 /- 8 -^Oj£- 7 1 , 7-i?k HP- 6 H-^U >- 



6-:*> (500 mg) (0.4 mL)©X*7-;P(10 mL)Mc, 

^"hU^A(323 mg) 2PfF B 1jI#bfc. 7k(50 mL)££rmfna#7k(20 

10 N-T^l-tfPUSV^ (10 mL) 3-757tf^U v>2^&(500 

^^.fc^^y^pkr^x^TSXi.e mDmx, hoist, %^wom 

mmWLTco KJfo®m*25X;\Zlim&> 2N-iim7k(30 mD»i MX^;K5 
0 mL){CTttfflbfco TKHt^m^U^A^JPX-Ty^Utt^L, #TffiL#:ll 

15 »*&&*>•/ (10 mL) Tifc^U £ttfc<koT> 2-75 7- 

8- (3-757 fef^U^>-l-f;W -7 -^>^Jh 1 , 7 t F D - 6 H-^'J 
6-^> (48 mg) ±f3®£ P P^I/AS^^itf- h U ^ATm. 5 

/^^y-;i/=io/i~^PP*;i/A/^^y-;i//hijx^75>=io/i/o.i) t? 

20 Ht$lU 2-Ih+y-8- (3-75/ fcWJ5?>-W;W -7~*>?)V-1, 7- 
v J kHP-6H-yU>-6-^> (10mg)^#feo 

2 -757-8- (3-75 7£<yV>-W;W -7-^>yJI/-l, 7-yt Hd- 
6H-yj>-6-^> : 
25 'HNMR (400 MHz, DMS0-d 6 ) <5ppm 7. 32-7. 14 On, 5H), 6.05(s, 2H), 5.30 (d, 
J = 15.9 Hz, 1H) , 5.26 (d, J = 15.9 Hz, 1H) , 3.43-3.17 (m, 2H), 2.80-2.6 
7 (m, 2H), 2.57-2.46 (m, 1H), 1.84-1.76 (m, 1H), 1.72-1.60 (m, 1H), 1.59-1 



1 
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.45 (m, 1H), 1.20-1.07 (m, 1H). 
MS (ESI+) 340 (MHl, 45X). 



2-Xh+,y-8- (3-75/ tr^U^>-l-<;W -7-^>yJhl, 



.5 P-6H-!/U>-6-^> : 

. 1 H NMR (400 MHz, CD, OD) <5ppm 7.34-7. 17 (i, 5H), 5. 47 (d, 1= 15.6Hz, "11 
) , 5.42 Xi, J = 15.6 Hz, 1H) , 4.44 (q, J = 7. 1 Hz, 2H) , 3.58-3. 52 (m,. 
1H), 3.28-3.15 (m, 2H), 2. 98-2. 88 (m, 2H), 2.06-1.98 (m, 1H), 1.83-1.73 On 
, 1H), 1.70-1:58 (m, 1H), 1.55-1. 43 (m, 1H) , 1.40 (t, J = 7.1 Hz, 3H) . 
10 MS (ESI+) 369 (MHl, 100%). 



mmm 12 

2-^.^^;i/T5y-8-[ (3R) -3-7=z;¥^)i?>-l-i)V]-7-s<>> 
1, KP-6H-yj>-6-^-> 



l-^^-2 -y^il/7S7-8^U ; e-7-^>^kl, 7-^t KP-6H-y 
U> : 6^r> (55 mg) , (R) -3-7 5 /H^U^ (53 mg) , ^V^D 

¥frx!?ti7$> (0.26 mL) <Z)X^y-^ (5 mL) M$i£> lKTCT, iff 

MBE^bTaM©gWt)(61 mg)£#fc. 

'H NMR (400 MHz, CDC1 3 ) <Sppm 7.40-7.18 On, 5H), 5.46 (d, J = 15. 7 Hz, 1H 
) , 5.39 (d, J = 15.7 Hz, 1H) , 3.52 (s, 3H) , 3. 56-3.46 (m, 1H) , 3.32-3. 
25 (m, 1H) , 2.83 (s. 6H) , 3.12-2.78 On, 3H) , 2.01-1.92 (m, 1H) , 1.80-1 
25 .70 (m, 1H) , 1.69-1.57 (m, 1H) , 1.43-1. 33 (1, 1H) . 
MS (ESI+) 382 (MHl, lOOK) . 




N N N W- 



O 
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2-> J ^^;UT$/-8-[(3R)-3-7^/tf^U> 5 >-l-^>'W-7-(2-^PP^ 
>SW)-1-*3\)U-1, 7-i?t Hq-6H-^U >-6-:*> 





• NH 2 

w% (34 mg) *%&mm®t vTnrd. " ■ J - ^ 

l H NMR (400 MHz, CDC1,) <5 ppm 7. 42^7. 37 (m, 1H), f: 23-7.1 3' tfn, < 2HX v\60*8' 
6-6.81 (m, 1H) , 5.52 (d, J = 17. 1 Hz, 1H) , 5.48 (dl J = 17.1 Hz, 1H) , 
3.51 (s, 3H), 3.45-3.39 (m, 1H) , 3.34-3.26 (m, 1H) , 2. 97-2. 87. (m, 2H) , 
10 2.86 (s, 6H) , 2.72-2.65 (m, 1H) , 1.93-1.84 (m, 1H) , 1.73-1.53 (m, 2H) , 
1.28-1: 17 (m, 1H) . 
MS (ESI+) 416 (II* +1, 100%) . 



1. 4 

15 2-757- 8-[(3R)-3-757tf^Uv>-l-r ;W-7-(2-^DD^>v J ;W- 
. 1, 7-^bHa-6H-^U>-6-^> . 



o 

HN' 





TJCVe. — XXy-O 

1 1 <Dik$y>iztii%mnt vx, mmm 1 2 tmM(D^n^^mv 

, %mo)E&)m (83 mg) «6@l#<hbT#fc. 
20 1 H NMR (400 MHz, DMS0-d 6 ) 6 ppm 7. 50-7. 45 (m, 1H), 7.36-7. 23 (m, 2H) , 6. 
72-6.67 (m, 1H) 6.10(s, 2H), 5.32 (s, 2H) ,3.40-3.25 (m, 1H), 3.18-3.10 
(m, 1H) , 2.77-2.60 (m, 2H), 2.56-2.47 (m, 1H), 1,79-1.70 (m, 1H), 1.63-1 
.53 On, 1H), 1.48-1.34 (m, 1H), 1.15-1.03 (m, 1H). 
MS (ESI+) 374(M*+1, 1 00%) . 



) 
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15 

8-[(3R)-3-T5y tf^'j^>-i--r;w-7-(2-^PD^>^;w-i-^^;i/- 

2-h.U7)l/tn^5 i ;hl, 7-^t FP-6H-7°U>-6^>: 

0 _ 
5 NH 2 

mmvmm (53 mg) ^mmwtLxntco 

'H NMR (300 MHz, CDC1 3 ) <5ppm 7.45-7.42 (m, 1H), 7.26-7.18 (m, 2H), 6.80 ( 
d, J = 7.5 Hz, 1H), 5.57 (s, 2H), 3.68 (d, J = 1.3 Hz, 3H), 3.51-3.48 (m, 
10. 1H), 3.41-3.37 (m, 1H), 3. 05-2. 91 (m, 2H), 2. 77-2. 70 (m, 1H), 1.90-1.88 On 
, 1H), 1.71-1.58 (m, 2H), 1.28-1.25 (m, 1H). . 
MS (ESI+) 441 (M + +l, 100%) . ■ 

mmi ' 

15 8-^O i E-7-(2-^D^>^W-l ) 2-WJV-l, 7-^h Fn-6H-7°U 

'•o- 

HN 



n °5 4 v 

A.' >- 




o 

100*CT, 2', 3', 5 , -hU-0-(7'feN^> / )-2-^5 1 ;W8-7*D^y5» ( 
393 mg) , 85%#»KM (160/iL) v &£i«7Kf^(4 mL)©MSl. 5P# 

ATil^bfc^ MET^U 8&U#-X#: (0.427 g) *#fc. *ik&%>WZ 
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r . 

•H NMR (300 MHz, DMS0-d 6 ) 5ppm 12.30 (bs, 1H), 2^ 34 (s, 3H). 
MS (ESI+) 229 (M f , 10025). 
IfcHT. 25 C CT, flfcU#-X& (0.701 g) £N, N-zStJ-frt^V&T $ > (20 
mL)£i§fl?£-fr> ^Cfc^lCftU ^TK^bU^A (390. mg) »^T^ 

. 5 ftfflfcvrc* %t>\z. mnxvvk wo mg) 02-^d^>^d^f 
(390 mg) : ^T7 mmmwhtc* ^mmzh)vj:> (20 mu' fcin*., m 

(100 mL) fli^iffil«V< #rtiiL7c@#£ MWX>T 

3»\ iftitU -+^ftlft^Ta^» (250 mg) £#fc 0 &fc2(?CT/ *<Wft£jfc 
10 $J (250 mg) <BN» N-^^^WWATS H(10 ml)'»*fc#l/, TkSHft^h 
mg, 60*ifttt) £in;L, 15#l«#bfc«, 3^/^;U (195 <iL) ^ 

'in*, 25*ct, 4i^raft^b&.'R**»tfcteW*#* do m'D &&v>7f^e> 

h;px> (20 mL) £JP*., «JBE*«f S»f^*2lHHir)3gb> 

7K(40 mD^JO^TWMx^U (80 mL) tT2|HttffiLfc 0 ^S^^tKJSH 

%?)\/, ^X?;V/a+D-> = 1/2-3/1) T?»«bT&Ji0llWfc (88 mg) £ 

1 H NMR (300 MHz, CDC1 3 ) <5ppm 7.63-7.60 (m, 1H), 7.20-7.13 On, 2H), 6.43-6. 
.40 (m, 1H) , 5.74 (s, 2H), 3.57 (s, 3H), 2.65 (s, 3H). 
20 MS (BSI+) 411 (M*+l, 57%). 

###|2, 

8 -^Dt- 7 - ( 2 -7U ^> vMW - 1 - ( 2 7-2 -7i-;^W -2-* 
;V-l,7-^kHn-6H-7' 1 J>6-t> 




\ 
1 
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lOCCT, 2', 3', 5 , -hU-0-(7'feh^>')-2-^^-8-7*O^-l > y>'> ( 
1. 052 g) v 85%«tK» (440 uD , ^.fc^Tfc^ (10 mL)©^^!. 

^AtPtf;!'; MJET§£*glU IBU#~X#: (1.157 g) £#fco 
; 5 »V>Tv 25t)T, #jfe'J (1.157 g) £N, F ( 

30 mL)\Z.$M2&* ^M#'J7£ (896 mg) Rtf2r^Dt 

/ <>^J^D7-f.t ? (670 mg)- SriP^T^itj^Lfco ^*«fch;i'X> (20 

mi) sjpa; m£®ffi-rz>nfc*4®mbML. nmzmmMti mus 

in*., I»x^ (100 mL) KT2IIIttffiWc. #4M&M£WtU «ffflbfc 
10 @#<£>;i/X>T35I, Sfc#U +#f£j&LT&£/$#l (200 mg) fcffcfc. #£25 
■CTv-e^m^tl (200 mg) ©N, N-v^f^A75 H(10 mDjaflUcfc 

**u 7K^b±hu^A(24 ing, mm&)*Mz-, wttmmwhrcm, a-^u^e 

.7t b7i;> (110 mg) £jjp;^ 25t;Ty«» b7c 0 SJSMKMfiWTk 
(10 mL) $av>W5«EE»«U «Sfc:ffifnM#7K(50. mD*Jn^.T»Kx 
15 3\n, (80 mL) fcT2@J*Wbfc. W«S^7KI(£g6^hU^ATK«l, 

it> = 1/5-3/1) -VftmLT&mvsmto (61 mg) <M#7c 0 
'H NMR (300 MHz, CDC1 3 ) <5 ppm 8. 03-8. 00 (m, 2H) , 7. 68-7. 49 (m, 4H), 7.22- 
7.12. Xm, 2 : H), 6. 48-6.45 (m, lip;, ,5.70. (s, 2H), 5.56 (s, 2H), 2.52 (s.,3H). 
20 MS.(ESL+) 517 (MHl, .1.00X). 

mm 3 

.8-^n^-7-(2-v7/^>> ? ;w-i-^^;M-hu'7;i/^-D^?;p-i, 7-s?t 

b*P-6H-7°U>-6-^> 
O 

°vJ F 3 C^N^N 

JfVoTBs : 

25 TBSO 
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2', 3', 5'-hV-0<tei\-7?M?*r)V)i<'VM-l-* : ?)V-2-hV7)V* 
U^V-B-^U^-i J v> (244 mg) SffiSBBCflfc, 1 £ H«©2f»T 

fl£U#-7># (268 mg) Mt^oX^ h)\sy i ~?\mT<D£& 

.5 'H NMR (300 MHz, CDCl,) dppm 3. 75 (d, J = l. 3 Hz, 3H). 
MS (ESI+) 297 (MHl, 81*). 

, m^x: 25CT, »U#-X# (268 mg) £N, N-i?*?-)l*)l>&7z. F(l 
0 mL)£}§0£i2\ iSfflfc&U^A (437 mg) -^D^>^DY^ K 

(248 mg) *$QtL. SOtjCffib, 4^ra^Ufe 0 S^^h;l/X> (20 mL 

io ) ffiBmi®?%Mfc*3®mMv, mfeiz&fanwMw mDftyx 

,Sil?JK50 mL) fcT2mttH5Lfc 0 WM^«M^hU^AT« 
> 33®^ MEE^LTM^*^A^PTh^^7^- (y'J^^K fix? 

i/5 — xmmLx^mo^mm (58 mg) 

l H NMR (300 MHz, CDC1 3 ) <5ppm 7.77-7.40 (m, 3H), 6.88 (d, J = 7.9 Hz, 1H), 
15 5.94 (s, 2H), 3.75 (s, 3H). 
MS (ESH) 412 (MHl, 99*). 

8 d 7 - ( 2 -7 p ^ > w - 1 3^-2- i> u □ * fyw 1 , i t 

20 FD-6H-^U>-6-^-> 




I Jl /^Br 



(36 mg) *&&mfa£VTmc 0 
'H NMR (300 MHz, CDC1 3 ) <5ppm 7.65-7.62 (m, l.ffi. 7.24-7.14 (m, 2H), 6.45-6 
25 .41 (m, 1H) , 5.78 (s, 2H), 3.72 (d, J = 1.3 Hz, 3H). 
MS (ESI+) 465 (MHl, 46«). 
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mm 5 

l-^5 t ;W2-5?^^7 , 5V-8-^D*-7-^>b';Wl,7-S?k^O-6.H-^U 
>-6-3r> 




:fr> (300 ig) ON, N-^^^l/«75 K(3 mDlWi^t, **ifk^-. 
bU£A (150 rag, 6.0%«ltt) .Sin*., .lP#Mfll#L-fc. aVfc^Jl (0.3 mL 

10 .ffilfc. J±#u^Y #77-4 - (vW^k. A+it>/^x^=l 

'H MR (400 MHz, CDC1 3 ) 6 ppm 7. 38-7. 25 (m, 5H), 5.58(s, 2H), 3.55 (s,. 3H 

) , 2.86 (s, 6H) . 

MS (ESI+) 362 (M + +l, 92*) . 

15 

imme •• 

.l-^^;i/-2-^X^75/-8-^0^-7-(2-^PP^>> ? ;W-l, 
0-6H^9>6-t-> 

. . -.'jo . .70 

20 ..^i&T, 2-7$/-8-^D : E-7-(2-^OD^>^JW-l 1 7-^kHP-6H- 
7U>-6-:*> (300 mg) ON, N-5>/3 t ;P'#;PA73 F(2 mDiiill^l/ 
> *3H-flS^b'J^A (118 mg, 60%«) £JnA, lWtfc, ZVit^JV 
(0.26 mL) ftDDA, HiBSn?5l$|iaiS#&, E^fc*7k&in&T»®X3 1 ;i/*e 
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ft, iMlfc.'»A7A^D7h^7^- (>-U^^>, ^-*U->/» 
tlflV=l/l) T?»«UTBW«I(67 mg)£#fc 0 
. 'H NMR (400 MHz, CDCI3) <5 ppm 7. 43-7. 40 (m, 1H), 7.25-7.11 (m, 2H), 6.54-6 

.52 On, 1H), 5.73(s, 2H), 3.52 (s, 3H) , 2.89 (s, 6H) 
5 MS (ESI+) 398 (MHl, 10056) . 

###17 

CU 




10 

#%^J2 <h|^1iO^T^^mSt, 3EH©<fb^l (130 mg) £S£@#:<hLT 

l H NMR (400 MHz. CDC1 3 ) <5 ppm 8.07 (s, 1H), 7.43-7.42 (m, 1H), 7. 26-7. 22(m 
15 , 1H), 7.16-7.13 (m, 1H), 6.51-6.49 (m, 1H), 5.79 <s, 2H), 3. 59 (s, 3H) . 
MS (BSI+) 352 (M\ 66X). 

8-^P ; £-7-(2-yD ; E^>yJW-l-^fJV-l, 7-5?fc Kn-6.H-:/y >-6- 
20 ^> 

1 H NMR (400 MHz, CDCl 3 )6ppm 8.07 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.21- 
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7.14 (m,. 2H), 6.43 (d, J = 7. 3 Hz, 1H), 5.63 (s, 2H), 3.59 (s, 3H) 
MS (ESI+) 396 (MHl, 51!S). . ■ 



###J 9 

5 8-> r P ; E-7-(2-^D ; E^> V)V) - 1 - ( 2 V - 2 - 7 i-JUfiW - 1 , .7 - 5> 
t Ho-6H-yj>-6-^-> 





10 'H NMR (400 MHz, CDC1 S ) Sppm 8.02-7.99 (m, 2H), 7.98 (s, 1H), 7.67-7.64 ( 
m, 1H), 7.61-7.59 (m, 1H), 7. 54-7. 50 (m, 2H), 7.22-7. 20 Cm, 1H), 7.20-7.15 

(m, 1H), 6.49-6.47 (i, 1H), 5.74 (s, 2H), 5.43 (s, 2H). 
MS (ESI+) 501 01* +1, 62%). 



15 ###1 1 0 

2-7^/-8 7 i?)lr- 1 , 7.-5? k HP- 6 H-^'J >- 6 . 




O HN' 




I I />-Br 
H 2 N^N^N 



H 

2 - 7 - 8 -rfD^-? -1>z?)l- 1,7 -J h H P- 6 H-^U >- 6 - 

pr>(2.23 g)%m*^)i7 $>-x? ; -)mm(m mL)\zmnz^uv\5m 

20 FsUf^Lfco 7M200 mDm, ^Cfc^^^^'Jb 

, lETSIU ^©@»(1.88 g)*ntzo 
MS (ESI+) 320 (MHl, 100%). 



1 1 



WO 2004/096806 



PCT/JP2004/006104 



' 2 2 4 

2-T^y-8-^n^E-7- (2-#PP^>>>J|/) -1, 7-^t HD-6H-^U>- 




o o 




• X H 1 JL>~ Br " IX^ 

N N H 2 N^N^N 

H r 

###1 1 3 (Dit&m&mmmnt tt, i o t i^mo^T^^jfiL 
5 /ae©i»«i.(i.i6 g) *&mttt.vTmco 

MS CBSI+) 354 (MHl, 75*0. 
2 

2 - T-fe^PT 5 7-8-^0^-7 >>W- D- 6 H-7° U >- 6 

10 > 




H 2 N^N-^N O HN-VV „ 



O J>0 



H 



2', 3*. S'-hU-O-T-fe^-S-^D^^T/^XSe^O g), 85Xj$&2fc&tt(l 
.5 mL) y (400 mL) 100£T, ll$Wfll#k;fc. 

15 JET&ttU- £/»(18.23. g)*mco WP«OT©£*3t)T?& 
S. 

. MS (ESI+). 272 (MHl, 1003!) . . 

•$Wt\ (18.23 g)ON, N-y^ F(500 mDIit 

Ktl, ^>y;^n7-f H (22. 9 g)£in*.fco 100t:T> £^«£10&#r B 1JI# 
20 bfc 0 £&«£25t:£Ti£^Lfc^ 7K(500 mL)43«fctf£ □ P*;PA (500 m 

"('>u*y;i/, ^pp^;i/A/^^y-;i/=5o/i~2o/K ^dp^ji/a/ss 



1 



15 
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x^;w=i/i) t?i»«u'»b©iw*(3:3i g)^#^c„ 

'HNMR (400 MHz, DMS0-d 6 ) 6 ppm 12.22 (s, 1H), 11-71 (s, 1H), 7.38-7. 25 (m 
, 5H) , 5.54 (s, 2H), 2.16 (s, 3H). 
MS (ESI+) 362 (M*+l, 100*). 

1 3 . . 

2 - 7±^)l7ky- 8-7 r P ; e-7-(2 O >>Jk) - 1 , 7 - v* t H O - 6 H- 

yy >-6-#> 



a 




o 

O HN^N Rr 
III &— Br 

H , 

10 1 2 t^O^T^^HJSL, (1. 80g) *&&mfo£ 

'HNMR (400 MHz, DMS0-d 6 ) d ppm 12.20 (s, 1H), 11.74 (s, 1H), 7.57-7. 53 (m 
, 1H), 7.38-7.25 (ra, 2H) , 6.61-6.57 (m, 1H) >, 5.62 (s, 2H), 2.17 (s, 3H). 
MS (ESH) 396 (MHl, 65*) . 



##00 14 

2 ' , 3 ' , 5 ' - h U-O-Ctert-y^Kv 5 ^^) ^>U ;W-1-?WI^8 -^□ : E< J ; s 



o o 



HN 



6> _ ' 

Q Jy\OTBS . 0 ^40TBS 

W%rBS V~VrBS 

TBSCT TBS0 
20 *7£T\ 2', 3', 5 , -h'J-0-[tert-^;K> ? ^^)vU;W-8-7'D^-ry 

^>(2.0 g)©xh^tFD7^>(30 mL) ^^Klifb^HJ^A (0.13 g, 6 
25 < CT4NfW^bfc^ 7K^iPx.feo £ao*;i/£$ffl£frV^ fll^Wt 
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2 2 6 

3/1-1/1) iz&Qmmv, &m®m®(\.z g)mtc, . 

. 'H NMR (400 MHz, CDC1 S ) <5ppm 7.89 (s, 1H), 5.95 (d, J = 6.0 Hz, 1H), 5.2 
5 3-5. 20 (m, 1H), 4.51-4.49 (m, 1H),. 4.08-4.05 (m, 1H), 3.98-3.95 (m, 1H), 3 

.73-3,71 (i, 1H), 3.65 (s, 3H), 0.91 (s, 9H), 0.85 (s, 9H), 0.81 (s,9H), 0 
.. .15 (s, 3H), 0. 14 (s, 3H), 0.03 (s, 3H), -0.01 (s, 3H), -0.05 (s, 3H), -0. 

30 (s, 3H). 

MS (ESI+) 703 QtH. 85*). 
10 > 

^mm 15 

2', 3', S'-hU-Q-Ctert-^K^^^W^U^]- l-(2-^V-2-7x^X 

^-s-yp^-r/^ 

0 ^\a\\OTBS Q A.A\OTBS 

P%TBS Jp^OTBS 
TBSO-^ . ' - TBSO 

15 7k<$T> 2', 3', s'-hu-o-ttert-^^vt^^^WvUM-s-^p^-ry 

y>(2:0g)©Th7kh*n77> (30 mL) ««^k:^- h U (0. 13 g. 
60S!«)^iPXT30M^bfc o ^M(Ca-7'P ; e7-feh7xy > (0.61 g) 
^iP^-> 25t:T6R#PH^f KttMTitc. Mx5PJl^ffl£fTt^ W$SJI£ 

20 tlfe^S^^U7jy*;i/*^A^P-7h^^7M'- (~>U#£->, M^->/ft^X 
5f;p= 5/1-2/1) ICcfcDmU S1|(D@«J'$!J(2.3 g)£#£ 0 
'H NMR (400 MHz, CDC1 3 ) <5ppm 8.05-8.03 (m, 2H), 7.83 (s, 1H), 7.69-7. 65 ( 
m, 1H), 7.56-7. 52 (m, 2H), 5.99 (d, I = 6.0 Hz, 1H), 5. 69 (d, J = 17.0 Hz, 
1H), 5.36 (d, J = 17.0 Hz, 1H), 5. 27-5.25 (m, 1H) , 4. 52-4.50 (m, 1H), 4. 

25 08-4.05 On, 1H), 4.00-3.98 (ra, 1H), 3.77-3.73 (m, 1H), 0.96 (s, 9H), 0.86 



WO 2004/096806 



PCT/JP2004/006104 




.227 

(s, 9H), 0.82 (s, 9H), 0.15 (s, 3H), 0.14 (s, 3H), 0.03 (s, 3H), 0.01 (s, 
3H), -0.02 (s, 3H), -0.25 (s, 3H). 
MS (ESH) 807 (MHl, 83*). 

1 6 

2', 3', 5'-hU-0-(7-kh^'»-2-^5 1 ;W8-> r P : E-1'7'» 

V o ' ' ' '■ 9 

N 

2-yD^-5-7S/-f 5^/-^-4-*;i/^->75 K-2, 3, 5-hU-0-7iz 
3^-1- j3-D- U 4> 7 ^ / 1M F (463 mg) ON-, R (3 m 

10 L) t^hBlh'JiWl' (1.82 mL) ©»K (3 mL) M£jlD 

A, 80-100 < CT4Bt^M^Lfc. Rft»«[*2B i CfcJ l &ai», b>X> (20 m 

D &tozxmmM&?z¥k&&4®mib. $um&wtw (esh) 533^+1, 

97*)]. *Mll©fh7kFD77> (10 mL) mmzfth* XVVM 

ert-.^Mr^ (168 mg) ^iBx.T25 , CT2^P B im^bfe. * ( 

15 10 mL) ' «£}$BEii&&bfc. £§2g£»SW*(30 mL) £Jnx., 

WStx^ (80 mL) fcTSEJJftfflLfc. W^S® h U V&rWlkls 

200/1-40/1) TflWIU. £Ji0i6M& (282 mg) ; 
'H NMtf (300 MHz, CDCI3) 5ppm 13.22 (s, 1H), 6.19 (dd, J = 4.0, 5.9Hz, 1H) 
20 , 6. 08 (d,. J = 3.8 Hz, 1H), 5.96 (t, J = 6.0 Hz, 1H) , 4.52-4.47 On, 1H), 
4.43-4.38 (m, 1H), 4.34-4.28 Ob, 1H), 2.64 (s, 3H), 2.15 (s, 3H), 2. 13 (s, 
3H), 2.05 (s, 3H). 
MS (ESH) 487 (MHl, -85*). 



25 1 7 
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2 28 

2_yp t -5-7 5 y^^ ?V-)V- 4 -fi ~>7 $ H-2, 3, 5-KU-0-7~fc 




o 

H 2 N 



T V-Br 
H 2 N^N 

o po-o 

^^H^T, -5 < CTT5-T5/-T5^/--;W4-*;V^v'7$ H-2, 3, 
5 5-h'J-0-T-fe^;l/-l-i3-D-U^7^/^ K' (i9.52 g) i^f^tHD^ 
(100 mL)'fil:> N-^a^ET-khT^ F (6. 05 g) (D^Vy^uiyy ( 

ioo mD «§^o<o»a.t> 2^x:xn.mmmwLTc 0 tK (100 mL) 

fh7kh'n77>^ffT, iSU ^dd*M (100 mLX3) fcTffl 
10 pu^htf??^- irsWffr, pumbfrk/*? ;-)V = 200/l~40/l) T 

^mhTimonmm (10.39 g > 

'H NMR (300 MHz, CDCl 3 )5ppm 6.44 (bs, 1H), 5.93 (d, J = 7.1 Hz, 1H), 5. 6 

6-5.61 (m, 1H) , 5.56 (s, 2H), 5.40-5.37 (m, 1H), 5.22 (bs, 1H), 4.62 (dd, 

J = 2.6, 12.1Hz, 1H) , 4.33-4.25 (m, 2H) , 2.17 (s, 3H) , 2.15 (s, 3H) , 
15 . 2. 09 (s, . 3H) . - 

MS (ESI+) 463 (MHl, 8630. 

8 . 

2 * , 3 ' , 5 ' - h U -O-T-fe^M-^P^ ^7 / */> 

I 



hn- y'\ I JL 



A/ >- 

20 O 

2", 3', 5'-hU-0-7t5 1 ;i/^7y~>>(37.93 g)©?X (1000 raL) MMmz 
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ftU 25t:T, JUK(5 mL)*«ktX*(500 mL)^S>fc5^££fHQ®t;:#ttT 
&AL, IQftmWLtc. SfeSfcteliSSgyU «£ETft«febTl «*(36. 20 g) £ 



MS (ESI+) 488 (MHl, 100%). 
###119 

5 -7 5 / < 5 #V~)V- 4 S>7 S H- 2 , 3 , 5 - MJ -0-7^)V-l- j3 -D- 




H 2 N 



O 



HO : O 

/1M F (10.30 g) , M^BEM (14.70 g) , *5J:^>UX^;U75> (21.90 g 
) ©»WS50 < CTMS4 I 4B#P B 1iPi^^^^o Kfomm*2ST:\ZlfeM'&. h)V 
' X> (100 mL) ^P^TMffiMf^^^3MDiIbTb, (19.5 

2 g) zmco 

15 MS.(ESr+)-385(MHl, 100*). 



#^J2 0 

2 * , 3 ' , 5 ' - h U -O-TttfrifJ J V> 



h 2 n n y ; ^ X. rt 

7 40H " <*f 9 Y' 



0 




o y-v 0 ° 

HO^ U O 

20 >7A»(28.32 g)(D7-fe:hxhi>;i/ (1250 mL) MMmzA- {V^)V7 

$7) tf'J^> (0.92 g) > hUx5 1 ;l'75> (55.7 mL) , WmWi (34 mL 
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2 3 0 

) fcfiaram*., zoftmwvtc *9/-m%q mL)&nto$mt&im**& 

T@ffJ#l (37.93 g>.fc#fc. 
MS (ESI+) 410 01* +1, 100*). 

###J 2 1 

2", 3!, 5 , -hU-O-[tert-^;P(i?^5 1 ;0->U;W-8-^D^:<yS/> 

o . , . - O 



L JL > l TV* 

Q /^ rt \\OTBS ^A^WOTBS 





'%TBS r'%TBS 
TBSO' TBSO' 
$M V/D^Xf;i/75>(3.2 mL)0f h7tHP77>(8 mLM^ 

10 ftU n-^;i/U^^A(1.58M^\^>«, 15 mDSITUft. ^Ti^7^> 
15#Mft#U JEJS«rtlS-78t:iC?S»JIbfc. *JS*fc#bV 2 ' , 3 ' , 5 * - h U -0- 
[tert-i/^;M5>*^/MS'U;i'H >^>(5.0 giOfh^k h*P7^>(20 mL) 

A^it>/#mx5 l ;p=3/i~i/i) HctDUMb, .-aw* (4.8 g) «jgteisfi@#t 

bT#fc. 

20 'OMR (400 MHz, CDCl,)(5ppm 13.21 (s, 1H), 8.33 (s, 1H), 5.96 (d, J = 5.0 
Hz, 1H), 5. 30-5.32 (m, 1H) , 4. 46-4. 45 . (m, 1H), 4.04-3.98 (m, 1H), 3.98-3 
.96 (m, 1H), 3.72-3. 69 (m, 1H), 0.93 (s, 9H), 0.83 (s, 9H), 0.77 (s, 9H), 
0.13 (s, 3H), 0.12 (s, 3H), 0.01 (s, 3H), -0.01 (s, 3H), -0.08 (s, 3H), -0 
.34 (s, 3H). 

25 MS (ESI+) 689 (MHl, 7690. 



/ 
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23 1 

##0!|2 2 

2\ 3*. 5 , -hU-0-[tert-^;K^A5 1 ;W>'U;W< y v> 

o. 




L 1 > 

0 /^y\\OTBS 



'%TBS 

HO' TBSO ^ 

5 (-)--ry ~» (22. 7 g) ON, N-y/^JWATS H (600 m-L) IMfttete 

rt-^^^^P^'nn^-^ (76. 6 g) <h<5^/-;> (69.3 g) £JP;t, £ 

Dfc«^25t:T18B#PBim^tfco Rj&»*fc>!k£ilD3.T£ D D^I/AilUSfffe 

10 , ^^V/ftRlf^ 3/l~£ deuK^A/* 10/1) tC^OIIIIO 

T, *»ODi69«r(50.2' g)'&#&. 

'H NMR (400 MHz, CDC1 3 ) <5 ppm 8.24 (s, 1H), 8.11 (s, IB), 6.01 (d, J = 5.0 
Hz, IB); 4.51-4.49 fa, IB) , 4.31-4.29 (m, IB), 4.14-4.12 On, IB), 4.02-3 

.98 On, IB), 3.81-3.78 On, IB), 0. 96 (s, 9B), 0.93 (s, 9H), 0.81 (s, 9H), 
15 0,15 (s, 310, 0.14 (s, 3B), 0.10 (s, 3B), 0.09 (s, 3H), -0.01 (s,3B), -0.1 
:> 8 (s, 3H). 

MS (ESH) 611 (M + +l, 100*).. 

###J2 3 

20 2', 3', 5'-hU-0-[tert-^;i/(> ? ^^;W'>U;W-l-^5 i ;W2-hU7;^n 
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'%1BS 



,.i\\OTBS 




s*£h&t* 2: , 3 • , 5 '-h u-o-[tert-^;K^^^;w s/VM-i-t&ir- 

24'J7Mn/?My^> (883 mg) Of>7kHD77> (2fl mL) fflk 
\Z, O'GT, tert-^;l/U^^A(1.50M^>^>«, 2.6 mL)£J0~?<»T 
5 LTL5l$|lfl&#L£. .-78t:K^l/Tl, 2-^0^-1.1,2. 2^T-h9-7;W*'D± 



mL) ■£&V>T&5£j&8R&»HMBU ^St^fnfiWTK (100 mL) £fiHA 
, tiX^JI/ (80 mL) \ZX 2 Siffilfc. £fcM&a&*aSfc:J- h U 

io , zmt* mmmvTisL&tft® mi w) ^mnm^r. *m&m < 

981 mg) ON ! .N-y>fJW^75F (15 mL) JWftte**ft^ h U (6 
2 mg) £»T25t;T30#P H M#Lm BVfctJ-fr (404 wL) WFLT25 
■CT^^L^io laStttftT-^^A***-^ mL) 
£«BE*8U mtCffifllSVTK (50 mL) &Jn*, StX^^ (50 mL) 

^^A^a^h^^^^- (^u-*y;p, ■^+if>/»Kx5 1 ;i/= 200/i-io/D 

'. T?»«l>TBW4» (398 mg) £#fc„ 
'H NMR (300 MHz, CDC1,) dppjp 6.02 (d, I = 6.9 Hz, 1H), 5.20 (dd, J = 4.4, 
7.0Hz, 1H), 4.35-4.34 (®, 1H), 4. 08-4.03 On, 1H), 3,91-3.84 (m, 1H) , 3.7 
20 9 (s, 3H), 3.73-3.65 On,. 1H). 0,96 (s, 9H), 0.89 (s, 9H), 0.78 (s, 9H), 0. 
15—0.02 (m, 12H). -0.08 (s, 3H), -0.34 (s, 3H). . 
MS (ESI+) 771 (MHl, 81*) . 



(617 mL) <Z)^h 5 fc H P 77 > (2 mL)«#o < Diffbt 1 ft|H| 



###12 4 

.25 2', 3', 5'-hu-o-[tert-7'5 1 ;K^/5 : -;0>'U;n-2-i-U7;u^D^5 1 ;Ky 



) 
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H (1.03 g) 0I^;-;V (15 mL) 21fi»X^- h U b+S' 

w 5 bVX*/^;Mgi& (15 mL) £«>o < Di«*T25t::T?30#M«#L-fc. 

'J7MDfiXfjK4.8mL) < DiD;lT, 80tlT&l$Mi)D^#bfc 

\ ijr**tt^Tiffl8ibfc..Rj^»*i«EiB*u, **nxxffimhtz&w*m 
mv, h)vx.>T?w&vrc. ttx.m&mk*ft?T&&jfflii co.93 g> £#fc 0 

10 ^icrt^tl (0.93 g) (ON, N-v?/?MM75 H (20 mL) 

-<S.? X /-)V (2.26 g) , tert-^Jl^^Jl/^a^v^ (2.50 g) \ $>&tf 
4- h°'J> J > (100 mg) £Jn^T25rTi&&jt#bfc 0 EJ&J8i& 

£«M*U g&fflMWTR (80 mL) &in*.T»B&X3 1 ;l/ (80 mL) HT2 0i 

.15 , Ht^S&N, N-^^^^ATSF (20 mL) flKRlcU 4$?y—)V 
v (2.26 g) v tert-^;if^^;P^DD5/^> (2-50 g) , 4- (^^W?/ 

) fcM)>>> (100 mg) »^T25t:.T«^t-^^<h^OMLfc. S^M^r 
^EW*b, ffiftSlMc (80 mL) SjDATStX^jV (80 mL) fc:T2 0iAtB 

20 A^D7h^77-f- ^DD*M/^^/-JV = 100/1-25/1) 

TMMLTSW^I (1.83 g) 

'H NMR (300 MHz, CDC1 3 ) <5ppm 8.37 (s, 1H), 5.99 (d, J = 4.4 Hz, 1H), 4.54 
(t, J = 4:2 Hz, 1H), 4.31 (t, I =4.2 Hz, 1H), 4.16-4.15 (m, 1H), 4.06-4. 
01 (in, 1H), 3.83-3.78 (in, 1H), 0.96 (s, 9H), 0.93 (s, 9H), 0.83 (s, 9H), 0 
25 .17-0.07 On, 12H), 0.00 (s, 3H), -0.15 (s, 3H). 
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MS (ESI+) 679 (M + +l, 100%). 



10 



#%08 2 5 

8 -y □ 7 - ( 2 -p p p^ >>w - 1 - •* ^;W2- h u 7;w:* d ^ 1 , 7 -s?'b 

Ho-6H-7°U>-6-^> 




; n N 




F 3 C "N' n ' F 3 C *N N 

^«.2_6<Dft;£* (530 mg) £ : fflf£MifcLT.v , l,4.£^$03$re£ 
$£«U ^©i&ti (61 mg) ^ewtuifc. 
'H NMR (400 MHz, CDC1 3 ) <5ppm 7.44 (d, J = 7.9 Hz, 1H), 7.26 (t, J = 8.5 H 
z, 1H), 7.16 (t, J = 7.6 Hz, 1H), 6. 50 (t, J = 7. 6 Hz, 1H), 5.81 (s, 2H), 
3.72 (s, 3H). 

MS (ESI+) 423 (MHl, 46X), 



15 



###12 6 

8 -^n't- 7 - ( 2 d D s<>¥)V) -2- h U 7;i/^" □ pWI/- 1 , 7 b F n- 6 
ck ^\ a. 





O 

hn^StVo 

I II KBr 
F 3 C^N^ w 



F 3 C "N' ^ F 3 C "N' ~ N 

g.mnm^T* 7-(2-^un«>^)V)-i-^)v-2-hVy)vtu^)v-i, 

7-ytHD-6H-7'U>-6-t> (4.80 g) 0Tb7th*D77> (300 mL) 
20 mmZs OVT, terl-^)^)^A(l.i%i^>^ym^., 29.4 mL) £*$>o < 

Viax. 2mmMftht£o ^ic-io^Ti^-yypt-i.i^^-xh^^^Dx^ 

> (6:37 mL) £jjn*_T, 0 < CT3«»L£o K^«MfBfiW7]c 

^Jp^TM^CLT, #PP*;i/A (100 mL) fcT 3 UtiStBbfc. ^iSSSrtfrfn 
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^7A^D7h^77^- (~>'JA^, t?uvfc)\,k/wm = 100/1.-25/1) r 

'H NMR (400 MHz, DMS0-d 6 ) <5ppm 7. 55 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7. 6 

.5 Hz, 1H), 7. 29-7.25 (m, 1H), 6,65 (d, J = 7.7 Hz, 1H), 5.69 (s, 2H), 3.34 
(s, 1H). 

MS (ESR) 409 (MHl, 145K). 
###|2 7 

10 7 - ( 2 d p^>5?;W - 1 -/ 3MW2- h U □ ^ ?f\r- 1,7 r^'t H D- 6 H- 

Ck CI. 




HN 



0 




2 JL> jL JL> ' ■ " 

H 2 N^N F 3 C^N^N 

gi!i?ffllaT> 4-75/- 1- (2-^pn^>.5?;W -5— i^V-)Vij 

H (5.01 g) . hU 7J^D7t^5 H (22.6 g) , HJ7>M-DH® 
15 (1.54 mL) ©S^«*> 160T;Tll#1W8l#l/fc. ttfclk S^X^X-tv^ (5 
0 mL) ■%JB?Liq»IHHinJR»«Eb,- »^@#^5febfc. @#fc7iz>x h 

(25'mLO, wfa&mmmmi>* ni&&m#&zm>-imvTM<Dumto 

(4.« 97 ^g) \ -&&&W&t VX%tCo 
"H NMR (400 MHz, . DMS0-d 6 ) appm 13.8 (s, 1H), 8. 49 (s, 1H) , ,7.53 (d, J = 7 
20 .9 Hz, 1H), 7.36 (t, J = 7.9 Hz, 1H), 7.29 (t, J = 7.5 Hz, IB), 6.90 (d, J 
= 7.6 Hz, 1H), 5. 72 (s, 2H). 
MS (ESI+) 329 (MHl, 50%). 

. ###|2 8 

25 4-757-1- -.5— r$^/-;l/7JJl/^1i-5 F 
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2 9 (Dik&m (27. o g) zmmmwt ut, . xm. (miuxwo 9 9/0.3 
8 5 8^) \zmm^nrch(otmm(D^m^m^mmu mmvmm m:og 

5 'H NMR (400 MHz, DMS0-d 6 ) d ppm 7-50 (s, 1H), 7.44 (d, J = 7. 1 Hzr.lH), 7; 

30-7.24 (m, 2H), 6.77 (s, 2H), 6.61-6.59 (m, IB), .5.51 (s, 2H), 5.22 (s, 2 
H). 

MS (ESI+) 251 01* fl, 26*). 



10 ##002 9 



H 2 N 





N 




###!)3 0<ZXt<£#3 (21.4 g) &H158JK**<i:LT, 'XUft («*.fcfW09 9/0 3 

.15 8 5 m) \zumznrch(DtmM<Djjmi?pi&*mffiL, mmomm (27,4 g 

'H NMR (400 MHz, DMS0-d 6 ) <5 ppm 9.25 (s, 1H), 8.18 (s, 1H), 8! 00 (d, J = 7 
.4 Hz, 1H), 7.95 (s, 1H), 7.60-7.49 (m, 6H), 7.37-7.32 (m, 2H), 6.62 (d, J 
= 7.3 Hz, 1H), 5.74 (s, 2H). 
20 MS (ESI+) 339 (MHl, 55*). 
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#^J3 0 

4 -^>^Ux>7$y-5 -f^>;-jWMW5 H 



H 2 N^N 





HCI 

4-7$;^5^;-m-*mw5 h i&ta (32.6 g) ^mmntvx. 

5 :fcSfr (WO 9 9/.0 3 8 5 8*80 tzWto2nithOtmm<D%&l&l8.&?mi>* 
*H©aW<» (39.9 g) *afiHfttL/T#fc. 

l H NMR (400 MHz, DMS0-d 6 ) <5ppm 13.0 (s, 1H), 9.17 (s, 1H), 8.00-7.98 (m, 
2H), 7.83 (s, IB), 7.73 (s, 1H), 7.66 (s, 1H), 7.56-7.51 (m, 3H). 

io mmmi6 

8-[(3R)-3-T5 / tMU V>-\-A BP^>^W-l->WH-7i; 
^ , 7->* b HP -6H-7' U >-6-:* > 

NHBoc NH 2 

ter.t-t/^P {(3R)-l-[7-(2-^aP^>^;i/)-l-^^;i/-6-^-^V-2-7xy^ 
15 ~>-6, 7-5> k H D-1H-7 U >-8--f ; W tf ^ U V >-3-f M * ;PA* h (4. 30 g) © 
1, 4^-v^1f>M (20 mL) (C4N^/1, 4-^W>M(30m 
L) 25t;T4B#M#bfc. Mt»m#7K(100 mL)$jMi, 

T^U&tU ^PD*;UA(50 mL)T2[ElttmLfc 0 ^mM^mm^ h >J 
5m 5^^MEEgHbTM©gK)#l (3.55 g) 
20 'H NMR (300 MHz, CDC1 3 ) <5ppm 7.44-7.38 (m, 3H), 7.28-7.16 (m 5H), 6.82 (d 
, J=7.1Hz, 1H), 5.52-5. 50 (m, 2H), 3.63 (s, 3H), 3.39-3.36 (m, 1H), 3.27- 
3.23 (m, 1H), 2.92-2.85 (m, 2H), 2.69-2.62 (m, 1H), 1.84-1.82 (m, lH), 1.6 
5-1.55 (m, 2H), 1.23-1. 21 (m, 1H) 
MS (ESI+) 465 (MUl, 35%) . 
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mnm 1 6 tnm<D^mr, mi^r z>m%m<Di\&®ft znmm 1 7 ~ 6 1 <wk 
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CI 



NH 2 

nmmwin r 1 . . r 2 mmmmmn 
7 ch 3 <°]Q' 0 mm 3 2 



i. i J 



HS&0IJ 1 8 CH 3 (PtT° ##$3 3 

N 

CH 3 (fX Jfj ##$3 4 



ili2 0 CH 3 jQT ##$3 5 

^WJ2 1 CH 3 jQT° ##$3 6 



.0 

^$2 2 CH 3 HJL.. ##$3 7 



CH 



'3 . 



H]&&$2 3 CH 3 QT ##0lj3 8 

CH 3 

g$$2 4 CH 3 ur .jO' ##$3 9 




g|]fc$2 5 CH 3 CH3 °IT > ##$4 0 

^$2 6 CH 3 CH 2 OC(0)CH 2 PhO ##$4 1 

HSIi$2 7 HOC(0)CH 2 PhO ##$4 2 
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mmmn 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 (m, 1H), 7.22-7.16 (m, 2H), 6.83-6.7 
4 (m, 3H), 6. 65 (dd, J=2.4, 8,2 Hz, 1H), 6.00 (s, 2H), 5.51-5.50 (m, 2H), 
5 3.60 (s, 3H), 3.39-3.24 (in, 1H), 3.28-3.24 (m, 1H), 2.92-2.85 (m, 2H), 2.6 
9-2.62 (m, 1H), 1.84-1.82 (m, 1H), 1. 65-1.52 (m, 2H), 1.25-1.19 (m, 1H). 
MS (ESI+) 509 (MHl, 3435) . : : 

mmn 8 

'H NMR (300MHz, CDC1 3 ) <5ppm 8. 56-8. 51 On, 2H), 7.68^7,65 (m, 1H), 7.43-7.3 
10 6 On, 2H), 7.23-7.19 (m, 2H), 6. 84-6. 81 On, 1H), 5.52-5.51 (m, 2H), 3.65 ( 
s, 3H), 3.40-3.36 (m, 1H), 3.26-3.24 (m, 1H), 3.89-3.86 (m, 2H), 2.70-2.63 

(m, 1H), 1.85-1.83 (m, 1H), 1.60-1.58 (m, 2H), 1.25-1.18 (m, 1H). 
MS (ESI+) 466 (MHl, 11^) . 

mmm 1 9 

15 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 34 (m, 3H), 7.23-7.01 (m, 9H), 6.82 (d, 
. J=7. 1Hz, 1H), 5.52-5.51. (m, 2H), 3.62 (s, 3H), 3.40-3.37 (m, 1H), 3.26-3. 
24 (m, 1H), 2.93-2. 87 On, 2H), 2. 69-2.63 (m, 1H), 1.86-1.84 (i, 1H), 1.66- 
1.58 On, 2H), 1. 21-1.18 On, 1H). 
MS (ESI+) 557 (MHl, 20«) . 

20 mmm2 o 

'H NMR (400MHz, CDC1 3 ) 5 ppm 7. 42-7. 36 (m, 3H), 7.20-7.17 On, 4H), 6.87-6.8 
2 On, 1H), 5. 55-5.50 (m, 2H), 3.62 (s, 3H), 3. 42-3; 37 On, . 1H), 3.32-3. 27 ( 
m, 1H), 2.93-2.88 On, 2H), 2.65. (dd, J=8. 8, ,12.2Hz, 1H), 1. 72-1.66 On, 1H) 
, 1.64-1.51 On, 2H), 1.26-1.21 (m, 1H). 
25 MS (ESI+) 499 (MHl, 100%) . 

'H NMR (400MHz, CDC1 3 ) 6 ppm 7. 42-7. 40 (m, 1H), 7.27-7.20 On, 4H), 7.12-7.0 
9 On, 2H), 6.80 (d, J=7. 4 Hz, 1H), 5.57-5.50 On, 2H), 3.62 (s, 3H), 3.42-3 
.37 On, 1H), 3.30-3.25 On, 1H), 2.93-2.88 (m, 2H>, 2.65 (dd, J=8.8, 12.2Hz 
30 , .IB), 1.90-1.85 On, 1H), 1.71-1.66 On, 2H), 1.26-1.21 (m, 1H). 



WO 2004/096806 PCT/JP2004/006104 

2 4 3 

MS (ESI+) 483 (MHl, 100*) . 

iI12 2 ; 

l H NMR (300MHz, CDC1 S ) <5 ppm .7. 42-7. 39 On, 1H), 7.23-7.13 (i, 6H), 6.86-6.8 
3 On, 1H), 5. 51-5. 50 On, 2H), 3.65 (s, 3H), 3.38-3.35 On, 1H), 3. 27-3, 23 ( 
5 m, 1H), 2.91-2.84 (m, 2H), 2.68-2.61 (m, 1H), 2.21 (s, 3H), 1.85-1.83 (m, 
1H), 1.66-1, 52 On, 2H), 1. 22-1. 20 On, 1H). 
MS (ESI+) 479 (M*+l, 29*) . 

mmm2 3 ... ... 

l H NMR (300MHz, CDC1 3 ) Sppm 7. 42-7. 39 On, 1H), 7.31-7. 16. On, 3H), 7.07-7.0 
10 0 (m, 3H), 6.82 (d, 1=7. 1Hz, 1H), 5. 52-5. 50 (m, 2H), 3.61 (s, 3H), 3.39-3 
.34 On, 1H), 3.27-3.23 On, 1H), 2.92-2.84 (m, 2H), 2.69-2. 62 (m, 1H), 2.37 

(s, 3H), 1.84-1.82 (m, 1H), 1. 65-1. 57 (m, 2H), 1.22-1.18 On, 1H). 
MS (ESI+) 479 (MHl, 30X) .. 

15 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 On, 1H), 7.27-7.16 On, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=l 7.4Hz,. 1H), 5.48 (d, J=17.4Hz, 1H), 3.62 (s, 3H 
), 3.40-3.36 On, 1H), 3. 29-3. 25 (m, 1H), 2.94-2.84 On, 2H), 2. 69-2.62 On, 
1H), 2.36 (s, 3H), 1.85-1.83 On, 1H), 1.68-1.53 On, 2H), 1.26-1.18 (m, 1H) 

20 MS. (ESI+) 549 (M + il, 33%) . 

mmrnz 5 

' 1 H NMR (300MHz ,, CDC 1 3 ) 6 ppm 7. 44-7. 35. On, 2H), 7.25-7.19 (m, 2H), 7.11-7,0 
9 On, 2H), 7.04-7.00 (in, 1H) : , 6.90-6.88 On, 1H), 5.60-5. 59 (m, 2H), 3.85 ( 
s, 3H), 3.49-3.47 (m, 1H), 3.48 (s, 3H), 3.35-3.33 (m, 1H), 3.00-2.91 On, 
25 2H), 2.76-2.69 On, 1H), 1.90-1.88 On, 1H), 1. 69-1.63 On, 2H), 1.27-1.25 Oh 
, 1H), 

MS (ESI+) 479 (MHl, 3 1%) . 

mmm2e 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm. 7.44-7. 39 On, 3H), 7.26-7.21 On, 3H), 7.14-7 
30 ,09 On, 2H), 6. 70-6.65 On, 1H), 5. 31 (s, 2H), 4.79 (s, 2H), 4.06 (q, J=7. 1 
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Hz, 2H), 3.23-3.17 On, 1H), 3.70-3.65 On, 1H), 2.31-2.56 (m, 1H), 2.40-2.2 
2- On, 2H), 1.68-1.63 On, 1H), 1.50-1.45 On, 1H), 1.33-1.28 On, 2H), 1.08 ( 
t, J=7. 1 Hz, 3H). 
MS (ESI+) 537 (M*+l, 100%) . 

.5 mmm27 

'H NMR (400MHz, DMS0-d 6 ) <5ppm 7. 57-7. 52 On, 3H), 7. 41-7. 36 On, 3H), 7.26-7 
.21 (m, 2H), 6.88-6.82 On, 1H), 5.46 (s, 2H), 4.82 (s, 2H), 3.59-3.54 On, ( 
1H), 3.18-3.13 On, 1H), 3.14-3.09 On, 2H), 2.92-2.87 On, 1H), 1.97-1.92 On 
, lH)i 1.77-1.72 On, 1H), 1.55-1.50 On, 2H). 
10 MS (ESI+) 509 01* +1, 100*) . 

mmm 2 8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 7.51 (d, J=7.7Hz, 1H), 7. 36-7.25 On, 2H), 6. 
87-6.81 On, 1H), 5.53 (s, 2H), 3.68-3.66 On, 1H), 3.31-3.29 (m, 1H), 3.18- 
3.11 On, 2H), 2.85-2.83 (m, 1H), 1.95-1.93 On, 1H), 1.73-1.71 On, 1H), 1.5 
15 6-1. 52 On, 2H). 

MS (ESI+) 403 (M*+l, 100%) . 

mmm2 9 

'H NMR (400MHz, CD 3 0D) 6ppm 8. 29-8. 24 On, 1H), 7.89-7.84 (m, 2H), 7.60-7.5. 
5 On, 1H), 7. 55-7.50 On, 1H), 7.35 (d, J=7.8Hz, 1H), 7, 22-7. 17 (m, 2H), 8. 
20 0 (d, J=8.0Hz, 1H), 5. 52 (s, 2H), 5.12 (s, 2H), 3. 71-3. 66 On, 1H), 3.43-3. 
38 On, 2H), 3.20-3.15 On, 1H), 2.95-2.90 On, 1H), 2.05-2.00 (m, 1H), 1.73- 
1.68 On, 1H), ,1.57-1. 52 On, 2H). N 
MS (ESI+) 518 (M 4 +l, 100%) . 

mnm 30 

25 'H NMR (400MHz, CD 3 0D) 6 ppm 7. 42-7. 37 On, 1H), 7. 25-7.20 On, 2H), 6.90-6. 8 
5 On, 1H), 5.54 (s, 2H), 5.10 (s, 2H), 3. 70-3.65 On, 1H), 3.42-3.37 On, 1H 
), 3.20-3. 15 On, 2H), 2.98-2.93 On, 1H),, 2.05-2.00 On, 1H), 1. 77-1. 72 . On, 
1H), 1.62-1.57 On, 2H). 
. MS (ESI+) 460 01* +1, 100%) . 

30 mmm 31 
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l H NMR (300MHz, CDCl,) <5 ppm 8.03-8. 01 (in, 2H), 7.69-7.64 (m,. 1H), 7.53-7.3 
8 (m, 3H), 7.26-7.21 On, 2H), 6.89-6.87 On, 1H), 5.60-5.59 (in, 2H), 3.56-3 
.54 (m, 1H), 3.52 (s, 3H), 3. 32-3- 30 On, 1H), 2.99-2. 95 On, 2H), 2.83-2.76 
(i, 1H), 1.93-1.91 On, 1H), 1. 67-1.60 On, 2H), 1. 27-1.25 On, 1H). 
. 5 . MS (ESI+) 477 (MHl, 10030 . 
. MMM 3 2 

'H NMR(300MHz, CDC1 3 ) 5ppm 8.63 (s, 1H), 8.05-7.96 (m,, 4H), 7.74-7.64 On,. 
2H), 7.42-7. 39 (m, 1H), 7.24-7,18 (m, 2H), 6.72 (d, J=7.5Hz, 1H), 5.54-5. 
53 On, 2H), 4.07 (s, 3H), 3. 29-3.27 On, 1H), 3.16-3.14 On, IE), 2.83-2.81 
10 On, 2H), 2.66-2.59 (i, 1H), 1.85-1.83 On, 1H), 1. 62-1. 49 On, 2H), 1.20-1. 
18 On, 1H). 

MS (ESI+) 563 (M + +l, 1005K) . . 
MMM3 3 

'H NMR (300MHz, CDCl,) <5ppm8.13 (s, 1H), 7.92-7.83 (m, 3H), 7.67-7.64 On, 
15 1H), 7.59-7. 50 On, 2H), 7.41-7.38 On, 1H), 7.24-7.14 On, 2H), 6.76 (d, 1= 

7.4Hz, 1H), 5.51-5.50 On, 2H), 3.69 (s, 3H), 3.31-3.28 On, 1H), 3.20-3:16 

(m, 1H), 2. 86-2. 82 On, 2H), 2.63-2. 56 On, 1H), 1.79-1.77 (m, 1H), 1.61-1.4 

8 (m, 2H), 1.17-1.15 On, 1H). 

MS (ESI +) 531 (MHl, 37X) . 
20 3 4 .. . 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7,45-7.42 On, 1H), 7.29-7.18 On, 2H), 6.77 (d, 
J=6.1Hz, 1H), 5.57 (s, 2H), 3.78 (s, 3H), 3.53-3.48 On, 1H), 3.42-3.38 (m 
, 1H), 3.03-2.89 (m, 2H), 2.78-2.71 (m, 1H), 1.90-1.88 On, 1H), 1.71-1.60 
On, 2H), 1. 26-1.24 On, 1H). 
25 MS (ESI+) 398 (MHl, 100*) . 

mmm 35 

'H NMR (300MHz, CDCl j ) 6 ppm 7.42 (d, J=7.5Hz, 1H), 7.24-7.17 (m, 2H), 6.80 
(d, J=7.4Hz, 1H), 5,60-5,59 On, 2H), 3.70 (s, 3H), 3.50-3.46 On, 4H), 3.3 
9-3.35 On, 1H), 3.01-2.93 On, 2H), 2.77 (s, 3H), 2.76-2. 74 On, 1H), 1.90-1 
30 .88 On, 1H), 1.71-1.63 On, 2H), 1.26-1.24 (m, 1H). 
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MS (ESI+) 415 (MHl, 100%) . 

mmms 6 

. 'H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 39 On, 1H), 7.24-7.15 On, 2H), 6.81 (d, 
J=7. 1Hz, 1H), 5.53-5.51 (m, 2H), 3.53 (s, 3H), 3.45-3.40 On, 1H), 3.33-3.. 
. 5 29 (m, 1H), 2.97-2.88 (m, 2H), 2.74-2.70 (m, 1H), 2.68 (s, 3H), 1.87-1.85 
On, 1H), 1.69-1.61 (m, 2H), 1. 26-1. 24 (m, 1H). 
MS (ESI+) 415 (MHl, 100*) . 

mmm3 7 . 

'H NMR (300MHz, CDC 1,) 6 ppm 7. 45-7.42 On, 1H), 7. 27-7.19 (m, 2H), 6.79 (d, 
10 J=7.3Hz, 1H), 5. 59-5.58 (m, 2H), 3.89 (s, 3H), 3.56 (s, 3H), 3.49-3.45 (m 
, 1H), 3.39-3.35 (m, 1H), 3.01-2.94 (m, 2H), 2.78-2.71 (m, 1H), 1.89-1.91 
(m, 1H), 1.73-1.63 (m, 2H), 1.26-1.24 (m, 1H). 
MS (ESI+) 451 (MHl, 10020 . 

15 'H NMR(300MHz, CDC1,) d ppm 8. 07-8. 04 (m, 2H), 7.77-7.72 (m, 1H), 7.65-7.6 
0 (m, 2H), 7.43-7.40 (m, 1H), 7.24-7.18 (m, 2H), 6.73 (d, J=7. 3Hz, 1H), 5. 
56-5.55 (m, 2H), 4.04 (s, 3H), 3.34-3.32 (m, 1H), 3.22-3. 20 (m, 1H), 2.88- 
2.86 (m, 2H), 2.67-2.61 (m, IH), 1.88-1.86 (m, 1H), 1.71-1.55 (m, 2H), 1. 
26-1. 24 (m, 1H). 

20 MS (ESI+) 513 (MHl, 100*) . 

mmms 9 

'H NMR(300MHz, CDC1 3 ) <5ppm 7.64-7.61 (m,, 2H), 7.46-7.38 (m, 4H), 7.23-7.1 
3 (m, 2H), 6.75 (d, J=7.3Hz, 1H), 5.51-5.50 (m, 2H), 3.65 (s, 3H), 3.35-3. 
31 (m, 1H), 3. 23-3.19 (m, 1H), 2. 89-2. 83 (m, 2H), 2.66-2.59 (m, 1H), 1.8 
25 2-1. 80 (m, 1H), 1.64-1.55 (m, 2H), 1. 20-1. 18 (m, . 
MS (ESI+) 481 (MHl, 25*) . 

mmm4o 

. 'H NMR (300MHz, CDC1 3 ) 6 ppm 7.44-7.41 (m, 1H), 7.25-7.19 (m, 2H), 7. 10-7.0 
9 'On, 2H), 6.88-6.86 On, 1H), 6.36-6. 34 On, 2H), 5.56 (s, 2H), 3.50 (s, 3H 
30 . ), 3.42-3.34 (m, 2H), 2. 97-2.94 (m, 2H), 2.79-2.72 (m, 1H), 1.82-1. 62 On, 



/ 
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3H), 1.26-1.21 (m, 1H). 

MS (BSI+) 438 (MH1, 100%) . 

mmm 41 . 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 39 (m, 1H), 7.24-7.19 (m, 2H), 6.87-6.8 
,5 5 (m, 1H), 5.54 (s, 2B0, 3.68-3.62 (m, 2H), 3.53 (s, 3H), 3.46-3.43 (m, 1H 
), 3.31-3.30 (m, 1H), .2. 94-2. 91 (m, 2H)„ 2.73-2.69 (m, 1H), 2.61-2.56 (m, 
2H), 2. 27-2. 23 (m, 2H), 1. 87-1.85 (m, 1H), 1.68-1. 58 (m, 2H), 1.26-1.24 (m 
, 1H). 

MS (ESI+) 456 (MHl, lOOfc) 
10 »J4 2 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.97-7. 93 (m, 1H), 7.88-7.87 (m, 1H), 7.53-7.3 
9 (m, 3H), 7.24-7.17 (m, 2H),' 6.83 (d, J=7.0Hz, 1H), 5.55 (d, J=17.1Hz, 1 
H), 5,48 (d, J=17.1Hz, 1H), 3.92 (s, 3H), 3.64 (s, 3H), 3.39-3.34 (m, 1H), 
3.24-3.22 On, 1H), 2.91-2.85 (m, 2H), 2.70-2.62 (m, 1H), 1.84-1.82 (in, 1H 
15 ), 1.60-1. 56 (m, 2H), 1.23-1.21 (m, 1H). 
MS (ESI+) 523 (MHl, 29%) .. 

'H NMR (300MHz, DMS0-d 6 ) <5 ppm 7. 92-7. 85 (m, 2H), 7. 66-7.51 (m, 3H), 7.35-7 
.26 (m, 2H), 6.79 (d, J=6. 1Hz, 1H), 5.46 (s, 2H), 3.57 (s, 3H), 3.46-3.27 
20 (m, 2H), 3.11-3.04 (m, 2H), 2.89-2. 79 (m, 1H), 1.92-1.90 (m, 1H), 1.69-1.4 
5 (m, 3H) . , 
MS (ESI+) 509 (MHl, 56%) . 

.'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 97-7. 95 On, 1H), 7.86 (d, 1=2. 2Hz,lH), 7.52- 
25 7.40 (m, 3H), 7.24-7.17 (m, 2H), 6.83 (d, J=7.1Hz,lH), 5.52-5.51 (m, 2H), 
4.39 (dd, J=7.1, 14.3Hz, 2H), 3.64 (s, 3H), 3.39-3.35. (m, 1H), 3.25-3.23 

On, 1H), 2.92-2.84 On, 2H), 2.68-2.61 On,' 1H), 1.85-1.83 (m, 1H), 1.65-1.5 

7 (m, 2H), 1.40 (t, J=7. 1Hz 3H), 1. 22-1. 20 On, 1H). 

MS (ESI+) 537 (MHl, 23%) . 
30 mMM4S 
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'H NMR(300MHz, CDC1 3 ) 6 ppm 7. 46-7. 40 (m, 2H), 7.24-7.13 (m, 5H), 6.83 (d, 
J=7.3Hz, 1H), 5.52-5.51 On, 2H), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.30-3.2 
5 (m, 1H), 2.93-2.86 On, 2H), 2.69-2. 62 On, 1H), 1.85-1.83 (m, 1H), 1.66-1 
. 58 On, 2H), 1.23-1.20 (m, 1H). 
. 5 MS (BSI+) 549 (MHl, 33%) , 
ili4 6. 

. : 'H NMR (300MHz, CDC1,) dppm 7. 43-7. 18 On, 7H), .6. 87-6. 84 On, IB), 5.54 (d, 
J=17.0Hz, IH), 5.48 (d, 1=17. OHz, 1H), 3.64 (s, 3H), 3.39-3.35 On, IB). 3. 
28-3.24 On, 1H), 2.91-2.84 On, 2H), 2.68-2.61 (m, IH), 1.85-1.83 On, IB), 
10 1.65-1.57 (m, 2H), 1. 25-1. 20 (m, 1H) . 
MS (ESI+) 549 (MHl, 31%) . 

mmm4 7 

'H NMR (300MHz, CDC1 3 ) a ppm 7. 59-7. 51 (m, 4H), 7.43-7.40 (m, 1H), 7. 24-7. 1 
7 On, 2H), 6.82 (d, J=7. 1Hz, 1H), 5.55 (d, 1=17. 6Hz, 1H), 5.48 (d, J=17.6Hz 
15 , IH), 3.63 (s, 3H), 3.40-3.37 On, 1H), 3.3.0-3.25 (m, 1H), 2. 93-2. 86 (in, 2. 
H), 2.71-2.63 (m, 1H), 1. 84-1. 52 On, 3H), 1.23-1.19 (m, IH). 
MS (ESI+) 490 (MHl, 54%) . 
«0!I4 8 

. 'H NMR (300MHz, CDC1 3 ) dppm 7. 43-7. 33 On, 2H), 7.24-7.16 (m, IH), 7.05-6.9 
20 6 On, 3H), 6.83-6.80 On, 2H), 5.55 (d, J=17.4Hz, IH), 5.48 (d, J=17.4Hz, 1 
H), 3.62 (s, 3H), 3.40-3.37 (i, IH), 3. 29-3. 25 (m, IH), 2.94-2.85 On, 2H), 
2. 69-2.63 On, IH), 1.86-1.84 On, 1H), 1. 67-1.55 On, 2H), 1.25-1.18 On, IH 
). 

MS (ESI+) 483 (MHl, 8530 . 
25 mffiM4 9 

'H NMR(300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, IH), 7.32-7.16 On, 3H), 6.84-6.7 
5 On, 4H), 5.54 (d, J=l7.2Hz, IH), 5.48 (d, 1=17. 2Hz, . IH), 3.81 (s, 3H), 3 
.62 (s, 3H), 3.39-3.35 On, IH), 3.28-3.23 On, IH), 2.92-2.84 (in, 2H), 2.6 
9-2.62 On, IH), 1.84-1.82 On, 1H), 1.65-1.58 On, 2H), 1.22-1. 20 (in, IH). 
30 MS (ESI+) 495 (MHl, 57%) . 
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£MW 5 0 

'H. NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7.39 On, 1H), 7. 23-7.16 On, 2H), 6.85-6.8 
1 On, 1H), 6. 38 (s,. 2H), 6.37 (s, 1H),. 5.54 (d, J=17.1Hz, 1H), 5.48 (d, J= 
17.1Hz, 1H), 3.78 (s, 6H), 3.60 (s, 3H), 3.40-3.36 On, 1H), 3.29-3.24 (m, 
.5 1H), 2. 93-2. 84 On, 2H), 2. 69-2. 62 On, 1H), 1.84-1:82 On, 1H), 1.67-1.58 On 
,. 2H), 1.26-1.18 .(m, 1H). . 
MS (ESI+j 525 (MHl, 5 95K) . 
»5 1 

'H NMR (300MHz, CDC1 3 ) : Sppm 7. 42^7. 39 On, 1H), 7.31-7.16 On, 3H), 6.84-6.7 
10 1 On, 4H), 5.54 (d, J=17.4Hz, 1H), 5,48 (d, J=17.4Hz,. 1H), 3.87-3.83 On, 4 

H),, 3.61 (s, 3H), 3.39-3. 36 On, 1H), 3.28-3.24 On, 1H), 3.19-3.16 On, 4H), 
2.92-2.84 On, 2H), 2.68-2.61 (i, 1H), 1.84-1.82 On, 1H), 1. 65-1.52 On, 2H 

), 1.21-1.18 On, 1H). 

MS (BSI+) 550 01* +1, 26X) . 
15 MffiW5 2 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.18 (m, 4H), 6.99-6.94 
On, 2H), 6.84-6.83 (in, 1H), 5.54 (d, J=18.1Hz, 1H), 5.47 (d, J=18.1Hz, 
1H), 3.78 (s, 3H), 3.65 (s, 3H), 3.38-3.34 (i, 1H), 3.26-3.22 On ,1H), 
,2. 90-2. 83 On, 2H), 2.67-2.60 On, 1H), 1.85-1.82 On, 1H), 1. 65-1.52 On, 
20 2H), 1.2.5-1.18 On, 1H). 
MS (ESI+) 495 (M*+l, 100%) 

. mmm 53 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 (m, 1H), 7.23-7.12 (m, 4H), 6.93-6.89 
(m, 2H), 6. 83-6.80 On, 1H), 5.54 (d, J=17.4Hz i 1H), 5.47 (d, J=17. 4Hz, 
25 1H), 3.82 (s, 3H), 3.61 (s, 3H) , 3. 38-3. 34 On, 1H), 3.25-3.21 (m, 1H), 
2.91-2.84 (i, 2H), 2.68-2.61 (m, 1H), 1.85-1.82 (m, 1H), 1.65-1.44 (m, 
2H), 1.26-1.21 (m, 1H). 
MS (ESI+) 495 mi, 100X) . 
^»J5 4 

30 'H NMR (400MHz, CDCI,) 6 ppm 7. 54-7. 50 (m, 2H), 7.48-7.47 (m, 2H), 7.41 (dd, 
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M.5, 7.8Hz, 1H), 7.28-7.18 On, 2H), 6.82 (dd, J=1.3, 7. 3Hz, 1H), 5.51 
On, . 2H), 3.64 (s, 3H), 3.41-3.37 On, 1H), 3.27-3.24 On, 1H), 2.91-2.85 On, 
2H), 2. 66 (dd, J=9.0, 12. 1Hz, 1H), 1.68-1.53 On, 3H), 1.22-1.19 On, 1H). 
MS (ESI+) 533 (M 4 +l, 100*) . 

.5 mmms 5 

'H NMR (400MHz, CDC1,) <5ppm 7.42-7.40 (m, 1H), 7.26-7.18 On, 2H) , 6; 88-6. 74 
(m, 4H), 5.51-5.50 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.62 (s, 3H), 
3.39-3. 36 On, 1H), 3,27.-3.24 On, 1H), .2.91-2.85 (m, 2H), 2. 68-2.63 (m, 
1H), 1.88-1.84 (m, 1H), 1.68-1, 56 (m, 2H), 1.21-1.19 On, 1H). 
10 MS (ESI+) 525 (M + +l, 100%) . v . , r , 

mmms 6 

'H NMR (400MHz, CDC1 3 ) 5ppm7.37 (dd, J=1.6, 7.8Hz, 1H), 7.27-7.16 On, 3H), 
6.81-6.77 (m, 4H), 5.52-5.42 On, 2H), 4.11-4.09 (m, 2H), 3. 74-3. 71 (m, 
2H), 3.58 (s, 3H), 3.43 (s, 3H), 3.45-3.38 (m, 1H), 3.25-3.15 (m, 1H), 
15 2.8.7-2.84 (m, 2H), 2.68-2. 63 On, 1H), 1.86-1.82 (m, 1H), 1, 63-1.58 (i, 
1H), 1.58-1.51 (i, 1H), 1.22-1.18 (m, 1H). 
MS (ESI+) 539 (M*+l, 100%) . 
H»J5 7 

'H NMR (400MHz, CDC 1 3 ) <5ppm 8.06 (dd, J=l, 6, 7.8Hz, 1H), 7.61-7.60 (in, .IB),. 
20 7.40 (dd, J=1.7, 7.7Hz, 1H), 7.36-7.32 (m, 1H), 7.23-7.19 (m, 3H), 6.84 
(dd, 1=1.6, 7.2Hz, 1H), 5.55-5.45 (m,' 2H), 3.76 (s, 3H), 3.64 (s, 3H), 
3.38-3.50 On, 1H), 3: 23-3.20 (m, 1H), 2.89-2. 82 On, 2H), . 2. 68-2. 63 . On, 
. 1H), 1. 87-1.82 (m, 1H), 1.63-1.56 On, 2H), 1.25-1.18 (m, 1H). 
. MS (ESI+) 523 (M*+l, 100%) 

25 mmm 5 8 

'H NMR (400MHz, CDC1 3 ) <5ppm 8. 12-8. 09 (m, 2H), 7.41 (dd, J=1. 5, 7. 8Hz, 1H), 
7.33-7. 31 (m, 2H), 7.24-7. 19 (in, 2H), 6. 83-6. 82 On, 1H),. 5.55-5.46 On, 
2H), 3.94 (s, 3H), 3.63 (s, 3H), 3.40-3.37 On, 1H), 3.28-3. 25 On, 1H), 
2.91-2.85 On, 2H), 2.69-2.63 (i, 1H), 2. 27-1.85 On, 1H), 1.67-1.43 On, 
30 2H), 1.21-1.19 On, 1H). 
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MS (ESI+) 523 (MHl, 100*) . 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7.42-7. 39 On, 1H), 7.23-7.16 (m, 2H), 6.87-6.81 
On, 2H), 6.76-6.66 On, 2H)„ 5.51-5.49 (i, 2H), 4.26 (s, 4H), 3.67-3.36 (m, 
. 5 ■ 1H), 3,59 (s, 3H), 3.39-3.35 (m, 1H), 3. 28-3. 23 On, IH), 2.92-2.88 On, 
2H), 2.68-2.61 On, 1H), 1. 85-1.82 On, 1H), 1. 65-1.45- (m, 2H), 1.26-1.21 
On, 1H). 

MS (ESI+) 523 (M + +l, 11*) . 
0 

10 'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 43-7. 40 On, 1H), 7.27-7.16 (in, 6H), 6.82 (d, 
J=7.3Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 5.48 (d, J=17.0Hz, 1H), 3.26 (s, 
3HX, 3.40-3.36 (m, 1H), 3.29-3.25 On, 1H), 2.94-2.84 On, 2H), 2.69-2.62 
On, 1H), 1.85-1.83 (m, 1H), 1, 68-1.53 On, 2H), 1.26-1.18 On, 1H). 
MS (ESIO 549 (M + +l, 33*) . 

15 HJi0iJ6 1 

l H NMR (300MHz, CDC1 3 ) <5 ppm 7. 42-7. 39 On, 1H), 7.31-7.16 (m, 3H), 6.84-6.7 
4 On, 4H), 5.57-5.44 On, 2H), 4.03 (dd, J=6.9, 13. 9Hz, 2H), 3.61 (s, 3H), 
3.39-3.35 On, 1H), 3.23-3.21 (m, 1H), 2.92-2.89 On, 2H), 2.71-2.64 On, 1H) 
, 1.84-1.81 On, 1H), 1. 67-1.57 (m, 2H), ,1.41 (t, 1=6. 9Hz, 3H), 1.26-1.24 ( 
20 m,. 1H). 
v MS (ESH) 509 (M + +l, 12*) . 

8-[(3R)-3-75/ if^y^>-i--r;W-7-(2-^5 1 ;^>^)-i-^^;P-2-7xy 

25 ^->-l,7-> J t:HP-6H-7'U>-6-^> . 
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'H NMR(300MHz, CDClj) <5ppm 7.40 (t, J=7.9Hz, 2H), 7.27-7.08 On, 6H). 6.70 
(d, J=7.5Hz, 1H), 5.44 (d, J=16.3Hz, 1H), 5.35 (d, J=16,3Hz, 1H), 3.61 (s, 
3H), 3.39-3.36 On, 1H), 3. 29-3. 24 On, 1H), 2.92-2.82 (m, 2H), 2.71-2.63 
.5. On, 1H), 2.37 (s, 3H), 1.85-1.81 " (m, 1H), 1.65-1. 53 (m, 2H), 1.27-1.21 (m, 
1H). 

MS (ESI+) 445 (M + +l, 18*) . 

. mmm 3 

10 8-[(3R)-3-7 V bT^ U )V\-l-{l-^)V^> ; J)V)-\-^ 3VI/-2- (3-^ 

h^>7x;^y) -1,7-v^t Fn-6H-^U >-6-:*> 




15 'H NMR (300MHz, CDC1 3 ) «5 ppm 7.32-7. 12 On, 4H), 6. 83-6. 69 (m, 40, 5.41-5.32 
(m, 2H), 3.81 (s, 3H), 3.59 (s, 3H), 3.40-3.29 (m, 2H), 2.93-2. 86 On, 2H), 

2.71-2.64 (i, 1H), 2.37 (s, 3H), 1.88-1.85 (m, 1H), 1.65-1.43 (m, 2H), 
1.26-1.21 On, 1H). . 
MS (ESI+) 475 (M*+l, 14*) 

20 ... 
»f!|6 4 

. 8- [ (3R) -3-t sy^u >>>-i-f -7- (2-^ o > s?;w -1-* f)V-2-y x y 
^^-i,7-^t FD-6H-yij>-6-^-> 

NHBoc NH 2 
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tert-^k {(3R)-l-[7-(2-^PP^>^;i')-l-^^;i/-6-^^V-2-7xy + 

'>-6,"7-s?k h*D-iH-yu >-8--r;w tr^u s?>-3-^'JW*;wt^- h (0.75 g) 

(D2-yDAV-;W« (9. 5 mL) fc, jftBI (2N, 0.80 mL) fcWTiPfcv 85*0^ 

. 5 i;ioTii©M (625 mg).£G£^il£UT#;fc. 

■H NMR (400MHz, DMSO-d 6 ) <5 ppm 8.05-7. 95 (br, 3H), 7.53-7.47 On, 3H), 7.35- 
7.26 (m, 5H), 6.76 (d, J=6.3Hz, HO, 5.43 (s, 2H), 3. 52-3.49 On, 1H), 3.48 
(s, 3H), 3.39-3. 32 (m, 1H), 3.05-3.00 On. 2H), 2.83-2.79 On, 1H), 1.91- 
1.88 (m, 1H), 1.67-1.51 (in, 1H), 1.47-1.44 On, 2H). 

10 MS (ESI+) 465 (M*+l, 100SK) . . 

m&m 6 4t mWi<Djj&T\ ni^f^mmm^mi^ zmmm 6 5 ~ 9 4 ©ft 
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#^0>J 5 7 

##^yi i i 

0 ■ ' 

##09 1 12 
##09 13 2 

mmm 1 2 7 

5*06096 5 

'H NMR (400MHz, DMS0-d 6 ) dppm 8^34 (br, 3H), 7,53-7.51 On, 1H), 7.41-7.28 

5 On, 3H), 6.93-6.87 On, 4H), 5.48 (d, J=17.4Hz, IH), 5.43 (d, J=17.4Hz, 

1H), 3.78 (s, 3H), 3.57-3. 54 On, 1H), 3.46 (s, 3H), 3.32-3.24 (m, 1H), 

3.13-3.04 Oq, 2H), 2.85-2.76 (in, 1H), 1.97-1.90 On, 1H), 1.72-1.64 On, 
1H), 1.58-1.52 Cm, 1H), 1.48-1.40 (m, 1H). 
MS (BSH) 495 (M*+l, 5780 . 

io mume 6 

■H NMR (300MHz, DMS0-d 6 ) <5ppm 8.34 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.36- 
7.22 On, 3H), 6.85 (d, J=7. 1Hz, 1H), 6. 76-6.69 (m, 3H), 5.48 (d, J=18.1Hz, 
1H), 5. 42 . (d, J?18.1Hz, 1H), 3.59-3.55 On, 1H), 3.45 (s, 3H), 3.30-3.28 
On, 1H), 3.16-3.05 (in, 2H), 2.85-2. 83 (m, 1H), 1.92-1.90 (m, 1H), 1.70- 
15 1.68 On, 1H), 1.56-1.47 On, 3H). 
MS (ESI+) 481 (M*+l, 100*) . 

mmm67 .' ■ - 

'H NMR (300MHz, DMSO-dj) <5 ppm 8. 19 (br, 3H), 7.52 (t, I=7.5Hz, 1H), 7.40- 
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7.25 On, 3H), 6. 91-6.78 (m, 4H), 5.45 is, 2H), 4.05 (dd, J=6.8, 13.8Hz, 

2H), 3. 60-3.59 On, 1H), 3.44 (s, 3H), 3.32-3. 30 (m, 1H), 3.10-3.03 (m,. 

2H), 2.85-2.78 On, 1H), 1.92-1.90 (m, 1H), 1. 70-1.67 On, 1H), 1.55-1.46 
On, 2H), 1.34 (t, J=6.8Hz, 3H). 
.5 MS (ESI+) 509 Qtn, 12%) . . 

mmm 8 . 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H) , 7. 52-7. 48 (m, 1H), 7,37-7.24 

(m, 3H), 6.88-6.76 (m, 4H), 5.43 (s, 2H), 4l 66-4. 57 (m, 1H), 3.54-3.52 (m, 

1H), 3.45 (s, 3H), 3.28-3.26 Xm, 1H), 3. 09-3. 01 (m, 2H), 2.80-2.78 (m, 

10 1H), 1,90-1. 88 (m, 1H), 1.68-1.66 (m, 1H), 1.51-1.47 (m, 2H), 1.27 (d, 
J=6.0Hz, 6H). 

MS (ESI+) 523 (M + +l, 100X) . 

l R NMR (300MHz, DMSO-^dg) 6ppm 8.29 (br, 3H), 7.51-7.48 (m, 1H), 7.38-7.26 

15 (m, 3H), 6.90-6. 78 (m, 4H), 5.46 (d, J=18.3Hz, 1H), 5.40 (d, J=18.3Hz, 

1H), 3.93 (t, J=6.5Hz, 2H), 3.58-3.50 (m, 1H), 3.45 (s, 3H), 3.30-3.28 (m, 

1H), 3.11-3.05 (m, 2H), 2.81-2.79 (m, 1H), 1.90-1.88 (m, 1H), 1.76-1.69 
,(m, 3H), 1.54-1.50 (m, 2H), 0.97 (t, J=7.4Hz, 3H). 
MS (ESI+) 523 (M*+ 1 , 100%) . 

20 $kffiM7 0 • . . . 

'H NMR(300MHz, DMS0-d 6 ) 6ppm 8.25 (br, 3H), 7.51 (d, J=7. 5Hz, 1H), 7.39- 
7.25 (m, 3H), 6.91-6. 84 (m, 3H), 6.79 (d, J=7.3Hz, 1H), 5.44 (s, 2H), 3.98 
(t, J=6.4Hz, 2H), 3.59-3.55 (m, 1H), 3.46 (s, 3H), 3.29-3.27 (m, 1H), 
3.11-3.04 (m, 2H), 2.84-2.78 On, 1H), 1.92-1.90 (i, 1H), 1. 73-1.66 On, 

25 3H), 1. 53-1.38 (m/ 4H), 0.94 (t, J=7.3Hz, 3H). 
MS (BSI.+) 537 (M + +l, 1005K) . 

'H NMR (300MHz, DMSO-de) 5ppm 8.21 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.38- 
7.24 On, 3H), 6.90-6.77 (m, 4H), 5.43 (s, 2H), 3.76-3.73 (i, 2H), 3.59- 
30 3.56 On, 1H), 3.45 (s, 3H), 3.29-3.26 On, 1H), 3.09-3.02 On, 2H), 2.81- 
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2.79 (m, 1H), 2.06-1.89 (m, 2H), 1. 69-1. 66 On, 1H), 1.52-1.46 On, 2H), 

0.97 (d, J=6.6Hz, 6B), 

MS (ESI+) 537 (M + +l, 100*) . 

• mnm7 2 

. 5 'H NMR (300MHz, DMSO-dg) <5 ppm 8.32 (br. 3B),. 7.50 (d, J=7.5Hz, 1H), 7.37- 
. 7.24 On, 3H), 6.89-6.83 On, 3B),/6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 3. 81 

(d, J=7.0Hz, 2B), 3.55-3.51 (m, IB)', 3.45 (s, 3H), 3. 27-3. 25 On, 1H), 

3.10-3.04 (m, 2H), .2,80-2.78 (m, IB), 1,90-1. 87 On, 1H), 1. 69-1. 67 (m, 

. 1H),.. 1. 53-1. 35 (m, 2H), 1.23-1.21 (m, 1H), 0.55-0.53 (m, 2H), 0.34-0.31 
10 (m, 2H). 

MS (ES1+) 535 (M + +l, 100*) . 

mmm7 3 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8. 08 . (br, 3H), 7.52-7.49 (m, 1H) , 7.41-7.24 
(m, 3H), 7.03-6.98 (m, 2H) , 6.90-6.87 (m, 1H), 6.78-6.75 (m, 1H), 5.43 
15. (s, 2H), 3.88-3.84 (m, 1H), 3. 52-3.47 (in, 1H), 3.45 (s, 3H), 3.29-3.27 (m, 
1H), 3.07-3.03 (m, 2H), 2.81-2.78 (m, 1H), 1.92-1.89 (m, 1H), 1.70-1.68 
(m, 1H) , 1.51-1.46 (m, 2H) , 0.80-0.76 (m, 2H) , 0.69-0.65 (m, 2H). 
MS (ESI+) 521 (M + +l, 100X) ... 

20 'H NMR(300MHz, DMS0-d 6 ) 5ppm 8.20-8.13 (m, 3H), 7.51 (d, J=7.5Hz, IB), 
7.37-7.24 (m, 3H), 6.90-6.76 (m, 4H), 5.43 (s, 2H), 4.73-4.64 (m, 1H), 
3.52-3. 50 (m, 1H), 3.45-3.43 (m, 1H), 3.44 (s, 3H), 3.05-3.01 (m, 2H), 
2.83-2.76 (m, IB), 2.44-2.41 (m, 2H), 2.07-2.01 (m, 2B), 1.90-1.87 (m, 
1H), 1.82-1.47 (m, 5H). 

25 MS (ESI+) 535 (M + +l, lOOX) . 

nmm 75 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm 8.33 (br, 3H), 7.52 (d, J=7.5Hz, 1H), 7.36- 
7.26 On, 2H), 7. 00-6.96 (m, 2H), 6.83-6.74 On, 2H), 6.10 (s, 2H), 5.45 (s, 
2H), 3.57-3.54 On, 1H), 3.45 (s, 3H), 3. 30-3.27 On, 1H), 3.14-3.04 On, 
30 2H), 2. 86-2. 80 On, IB), . 1. 92-1. 90 (m, IB), 1.71-1. 69 On, 1H), 1.58-1.46 
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■Ob, 2H). 

MS (ESI +) 509 (tf+l, 3495) . 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.36 (br, 3H), 7.58-7.50 On, 2H),. 7. 36-7. 16 
. .5 On, 6H), 6.82 (d, J=6.4Hz, 1H), 5.46 (d, J=18.iHz, 2H), 3. 60-3. 55 On, 1H), 
3.47 (s, ,3H), 3. 29-3.27 (m, 1H), 3,14-3.04 (m, 2H), 2.86-2. 79 On,; 1H), 
1.92-1.90 (i, 1H), 1.71-1.46 (in, 3H). 
MS (ESH) 531 (M'fl, 10035) . 
mffiM7 7 

10 'H NMR (300MHz, DMSO-dj) <5ppm 8.22 (br, 3HX, 7.62 (t, J=8.2Hz, 1H), 7.52- 
7.45 (m, 2H), 7.41-7.24 On, 4H), 6.78-6.76 On, 1H), 5.44 (s, 2H), 3.54- 
3.50 On, 1H), 3.46 (s, 3H), 3. 28-3.26 On,. 1H), 3.09-3.02 On, 2H), 2.80- 
2.78 On, M), 1.90-1.88 On, 1H), 1.69-1.67 On, 1H), 1,52-1.47 (m, 2H). 

) MS (ESI+) 549 (MHl, 33%) 

15 mmm 1 8 

l H NMR(300MHz, DMS0-d 6 ) <5ppm 8.35 (br, 3H), 7.50 (d, J=7.5Hz, 1H), 7.40 
(t, 1=8. 1Hz, 1H), 7.34-7.24 On, 2H), 7.03-6.93 On, 3H), 6.85-6.80 On, 1H) 
, 6.59-6.57 On, 0.25H), 6.40-6.38 On, 0.5H), 6.22-6.20 (in, 0.25H), 5.44 
(t* J=18. 4Hz, 2Hh 4.38-4.27. On, 2H), 3.58-3.53 On, 1H), 3,45 (s, 3H), 
- 20 .3.28-3.26 On, 1H), 3.13-3.06 On, 2H), 2 T 82-2. 80 On, 1H), 1.90-1.88 On, 
1H), 1. 69-1.67 On, 1H), 1.54-1.34 (m,-2H). 
MS (ESI+) 545 (MHl, 100*) . 

mmm7 9 

'H NMR (300MHz, DMSO-d 5 ) <5ppm 8.36 (br, 3H), 7.51-7.40 (i, 2H), 7.34-7.25 

25 ' On, 2H), 7.09-6. 98 On, 3H), 6- 85-6, 80 (m, 1H), 5.44 (t, 1=18. 3Hz, 2H), 

4.80 (dd, J=8.9, 17.7Hz, 2H), 3.58-3.53 On, 1H), 3.45 (s, 3H), 3.29-3.27 

On, 1H), 3. 13-3. 06 (m, 2H), 2.82-2.80 (m, 1H), 1.90-1.88 On, 1H), 1.69- 
1.67 On, 1H), 1.54-1.34 On, 2H). 
MS (ESH) 563 (MHl, 100%) . 

30 mmmso 
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'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.59 (t, J=8. 5Hz, 1H), 7.52- 
7.48 On, 1H), 7:36-7.26 (m, 5H), 7,03-7.01 (m, 0.25H), 6.86-6.84 On, 
0.5H), 6.82-6.79 On, 1H), 6.68-6.66 On, 0.25H), 5.44 (t, J=18.5Hz, 2H), 
. 3. 57-3.53 On, 1H), 3.45 (s, 3H), 3.27-3.25 (m, 1H), 3.13-3.02 On, 2H), 
.5 2.81-2.79 (m,. 1H), 1.90-1.88 On, 1H), 1.69-1.67 On, . 1H), 1.53-1.44 do, 
2H). . ; 

MS (ESI+) 581 (M + +l, 100*) . 
HtoJ8 1 

'H NMR (300MHz, DMS0-d 6 ). <5ppm 8. 23 (br, 3H), 7. 52-7.49 (m, 1H), 7. 39 (t, 
10 J=8. 1Hz, 1H) , 7. 34-7. 24 (m, 2H)-, 7.05-7. 00 (m, 2H) , 6. 94-6, 91 (i, 1H), 
6- 79-6. 77 (m, 1H), 5.43 (s, 2H), 4. 96-4. 56 (m, 5H), 3.52-3.50 (m, 1H), 
3.45 (s, 3H), 3.29-3.27 (m, 1H), 3.10-3.03 (m, 2H), 2.81-2.79 (p, 1H), 
1.89-1.87 (m, 1H), 1. 68-1. 66 (m, 1H), 1.50-1.46 (m, 2H). 
MS (ESI+) 559 (M'H, 100%) . . 

i 5 msms 2 

'H NMR (300MHz, DMSO-dj) (5 ppm 8.21 (br, 3H), 7.52-7.42 (m, 2H), 7.34-7.24 

(m, 2H), 7.03-6.98 (m, 3H), 6.78 (d, J=7. 1Hz, 1H), 5.44 (s, 2H), 4.57-4.55 

(m, 1H), 3. 58-3.54 (m, 1H), 3.47 (s, 3H), 3.28-3.26 (m, 1H), 3,09-3.02 (m, 

2H), 2.81-2.79 (m, 1H), 2.10-2.04 (m, 1H), 1.90-1.75 (m, 3H), 1.50-1.46 
20 (in, 2H). 

MS (ESI+) 557 (M + +l, 100*) . 

nmm 8 3 

'H NMR(400MHz, DMSO-dg) 5ppm 8.24-8.19 (m, 3H), 7.51 (dd, J=1.4, 7.8Hz, 

1H), 7.38 (t, J=8.2Hz, 1H), 7.33-7. 28 On, 2H), 6. 93-61 88 On, 3H), 6. 79 (d, 

25 J=8.9Hz, 1H), 5.44 (s, 2H), 4.71 (s, 2H), 3.54-3.48 On, 1H), 3.46 (m, 3H), 

3. 35-3.30 On, 1H), 3.10-3.05 On, 2H), 2.83-2.79 (i, 1H), 1.70-1.67 (in, 
1H), 1:59-1.52 On, 1H), 1.45-1,44 On, 2H). 
MS (ESI+) 539 (MHl, 100*) . 

30 'H NMR (400MHz, DMS0-d 6 ) dppm 8. 19 (br, 3H), 7,52 (dd, J=1.4, 7. 8Hz, 1H), 
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7.41-7.29 On, 4H), 6.97-6.96 On, 1H), 6.94-6.90 (m, 1H), 6.79-6.77 On, 
1H), 5.45 (s,. 2H), 4.84 (s, 2H), 3.72 (s, 3H), 3. 68-3. 55 On, 1H), 3.47 (s, 
3H), 3.35-3.30 On. lH), 3.10-3.05 On, 2H), 3.04-3.00 On, 1H), 1.91-1.89 
On, 1H), 1.71-1.69 On, 1H), 1.55-1.45 On* 2H). 

.5 MS (ESI+) 553 (M*H, 100*) . 

mffiM8 5 . .. 

'H. NMR (400MHz, DMS0-d 6 ) <5ppm 8.19 (br, 3H), 7^ 52 (dd, J=1.4, 7. 8Hz, 1H), 
7.34-7.28 On, 2H), 7.22 (dd, J=2. 3, 6.8Hz, 2H), 7.02 (dd, J=2. 3, 6.8Hz, 
2H), 6.79 (dd, J=1.2, 7.4Hz, 1H), 5.44 (s, 2H), 4.85 (s, 2H), 3.72 (s, 

10 3H), 3.56-3.46 (i, 1H), 3.47 (s, 3H), 3.35-3. 25 On, 1H), 3.10-2.83 On, 
2H), 2.83-2.73 On, 1H), 1.91-1.85 On, 1H), 1.69-1.67 On, 1H), 1.55-1.46 
On, 2H). 

. MS (ESI+) 553 (M'+l, 100SK) . 
^m^J8 6 

15 'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.17 (br, 3H), 7.52 (d, J=7.7Hz, 1H), 7.43 
(t, J=7.9Hz, 1H), 7.36-7.23 On, 4H), 7.15 (d, J=7.9Hz, 1H), 6.78 (d, 
J=7.5Hz, 1H), 5.44 (s, 2H), 4.55 (s, 2H), 3.54-3.52 On, 1H), 3.47 (s, 3H), 
3.31-3.29 (m, 1H), 3.09-3.02 On, 2H), 2. 85-2. 78 (m, 1H), 1.91-1.89 On, 
-1H), 1. 69-1- 67 On, 1H), 1.54-1. 47. On, 2H), 

20 MS (ESI+). 495 (M% 100*) . 
JI»J8 7 

'H NMR(400MHz, DMSO-dg) 6ppm 8.41 (br, 3H), 8,06 . (d, J=8.6Hz, 2H), 7.62 
(d, J=8.7Hz, 2H), 7.53-7.51 On, 1H), 7. 35-7. 26 On, 2H), 6.79 (d, J=6.4Hz, 
1H), 5.43 (s, 2H), 3.55-3.52 (in, 1H), 3.50 (s, 3H), 3.31 (s, 3H), 3.30- 
25 3.29 On, 1H), 3.01-3.08 (in, 2H), 2. 83-2.76 On, 1H), 1.95-1.88 (in, 1H), 
1.73-1.65 (m, 1H), 1.63-1.38 (m, 2H). 
MS (ESI+) 543 (M + +l, 100*) . . . 

'H NMR (300MHz, DMSO-d 6 ) <5ppm 8.23 (br, 3H), 7.51-7.49 On, 1H), 7.37-7.27 
30 On, 3H), 6. 89-6.86 (i, 1H), 6.80-6.79 On, 1H), 6.88. (t, J=2.3Hz, 1H), 
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6.53-6.50 On, 1H), 5.44 (s, 2H), 4.16 (dd, J=7. 0, 14. 2Hz, 2H), 3.55-3.50 
On, 1H), 3.44 (s, 3H), 3.28-3.26 (m, 1H), 3.07-3.04 (m, 2H), 2.80-2.68 (m, 
3H), 2.41-2.36 (m, 2H), 1.94-1.90 (m, 3H), 1.70-1.67 (m, 1H), 1.55-1.44 
On, 2H), 1.12 (t, J=7.1Hz,.3H). 
.5 MS (BSI+) 607 <M + +1, 100%) . . ., ■' 

. mmms 9 

'H NMR(400MHz, DMSO-dj) <5 ppm 8. 08-8.04 (m, 5H), 7. 52 (dd, J=l, 4, 7.8Hz, 
1H), 7.45-7.43 On, 2H), 7.34-7.28 (m, 2H), 6.77 (d, J=7. 5Hz, 1H) , 5.44 (s, 
2H), 3.55-3.50 (m, 1H), 3.48 (s, 3H), 3.35-3.29 (m, 1H), 3.08-3.01 (m, 
10 2H), 2.82-2.80 (m, 1H), 1. 91-1. 88 Cin, 1H), 1.69-1. 68 (m, 1H), 1.47-1.44 
(m, 2H). 

MS (ESI+) 509 (M + H, 100%) . 

l H NMR (400MHz, DMSO-d 6 ) 6 ppm 7.99 (br, 3H), 7.94-7. 89 (m, 2H), 7.66-7.62 
15 .On, 2H), 7.53-7.51 (m, 1H), 7.33-7.28 (m, 2H), 6. 77 (dd, . 1=1.4, 7.9Hz,. 

1H), 5.44 (s, 2H), 3.89 (s, 3H), 3.49 (s, 3H), 3.50-3.40 (m, 1H), 3.35- 

3.25 (m, 1H), 3.06-3.01 (m, 2H), 2.81-2.78 (m, 1H), 1. 69-1. 61 (m, 1H), 

1.92-1.89 (m, IB), 1.52-1.44 On, 2H). 

MS (ESI+) 523 (M + +l, 100X) . 
20 nMM9 1 

'H NMR (400MHz, DMSO-de) (5 ppm 8.11 (m, 3H), 7. 52 (dd, J=1.4, 7.8Hz, 1H), 
7.40-7.28 (m, 6H), 7.29 (t, I HH ,=74.0Hz, 1H), 6.77 (d, J=6. 2Hz, 1H), 5.45 
(s, 2H), 3.50-3.47 (m, 1H), 3.47 (s, 3H), 3.40-3.30 On, 1H), 3.08-3.02 
On, 2H), 2. 85-2.79 (m, 1H), 1.90-1.85 On, 1H), 1.68-1.60 (i, 1H), 1.51- 
25 1.46 (m, 2H). 

MS (BSI+) 531 (M + +l, 100X) . 

mmmv 2 

'H NMR (400 MHz, Me0H L d 4 ) 6 ppm 7.50-7.44 On, 1H), 7.36-7.08 On, 4H), 

6.84-6.74 (m, 2H), 5.56 (s, 2H), 4.89-4.70 On, 1H), 3.78 (s, 3H), 3.68- 

30 3.60 On, 2H), 3.58 (s, 3H), 3.44-3.34 On, 1H), 3.26-3.18 On, 1H), 3.05- 
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2.92 (m, 1H), 2.90-2. 79 On, 1H), 2. 78-2. 66 On, 1H), 2.30-2.12 On, 2H), 
2.10-2.01 (in, 1H), 1.84-1.72 On, 1H), 1. 68-1. 53 On, 2H). 
MS (ESI+) 57.9 (MHl, 100*) 
IWJ9 3 

5 'HNMR (400 MHz, Me0H-d 4 ) <5ppm 7. 50-7. 13 On, 9H), 5.56 (s, 2H), 3.80-3.69 
On, 1H), 3. 55 (s, 3H), 3.44-3.34 (in, 1H), 3. 31-3. 22 On, IB), 3.15-3.00 (m, 
2H), 2.12-2.00 (m, 1H), 1.89-1.75 (m, 1H), 1.70-1.51 On, 2H). 
MS (ESI+) 464 (MHl, 10030 

10 'HNMR (400 MHz, MeOH-d 4 ) <5 ppm 7. 48-7. 40 On, IH), 7.38-7.05 (m, 7H), 
6.98-6.88 (m, 1H), 5.58 (s, 2H), 4.31 (s, 2H), 3. 78-3.69 (m, 1H), 3.68- 
3,59 (m, 2H), 3.65 (s, 3H), 3.49-3. 36 On, 1H), 3.05-2.95 (m, 1H), 2.13- 
2.00 (m, 1H), 1.82-1.70 On, 1H), 1.69-1. 52 (m, 2H) 
MS (ES I +) 463 (MHl, 100*) 

15 

MMM 9 5 

8-[ (3R) -3-t 5 j tr^ u s> >-i--r ;W -7- (2-* ^;ws>3?;w -1-* ^)v-i-y / 

^y-lj-yh FD-6H-7°U>-6-^> 




20 HHF!l6 4t|W)ii'0^i?, MfaTZ&%mWk£Wft<Z>mMM9 5<D4t&V>l* 

'H NMR (400MHz, DMS0-d 6 ) 5 ppm 8.25 (br, 3H), 7.51-7.45 (m, 2H), 7. 34-7; 28 
(m, 3H), 7.22-7.06 (m, 3H), 6.57 (d, J=7. 1Hz, 1H), 5.41 (d, J=17.2Hz, 
1H), 5.35 (d, J=17.2Hz, 1H), 3. 56-3.53 On, 1H), 3.46 (s, 3H), 3.30-3.27 
25 On, 1H), 3.10-3.03 (m, 2H), 2.83-2.76 On, "IB)," 2.33 (s, 3H), 1.91-1.88 (m, 
1H), 1. 68-1. 65 (m, 1H), 1.54-1.40 (m, 2H). 
MS (ESI+) 445 (M 4 +l, 18*) . 
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mmm 9 5 tmmo^r, M5^j©^i^»j 9 6 ~ 1 0 5 oit 



o X) 

NHj, HCI 





R 2 




MWffl 9 6 


. u 


g±.^btin\ 1 -i j 

W^Wl 1 1 4 


7 
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'H NMR (300MHz, DMS0-d 6 ) 5ppm8.23 (br, 3H), 7.26-7. 06 (m, 4H), 6.74-6. 68 
(m, 3H), 6.57 (d,. J=7.0Hz, 1H), 5.38 (s, 2H), 3.57-3.54 (m, 1H), 3.43 (s, 
3H), 3.31-3.29 (m, 1H), 3.11-3.04 (m, 2H), 2.81-2.79 (m, 1H), 2.33 (s, 
3H), ,1.90-1.88 (m, 1H), 1. 68-1.66 (m, 1H), 1.51-1.4.2 (m, 2H). 
5 MS (ESH) 461 (M*+l, 100*) . 
^»J9 7 

*H NMR (300MHz, DMSO-de) <5ppm 7.83 (br, 3H), 7.36 (t, J=7.9Hz, 1H), 7.26- 
7.05 (m, 3H), 6.92-6.84 (m, 3H), 6.55 (d, J=7. 1Hz, 1H), 5.41 (d, J=l 7.0Hz, 
1H), 5.34 (d, J=17.0Hz, 1H), 3.77 (s, 3H), 3.54-3.51 (m, 1H), 3.44 (s, 
10 3H), 3.23-3.17 (m, 1H), 3.04-2.97 (m, 2H), 2.80-2. 74 . (i, 1H), 2.33 (s, 
3H), 1.90-1.84 (m, 1H), 1. 69-1.60 (m, 1H), 1.51-1.40 (m, 2H). 
MS (ESH) 475 (M + +l, H%) . 
8 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.18 (br, 3H), 7.36 (t, 1=8. 1Hz, 1H), 7.23- 
15 7.07 (m, 3H), 6.91-6.84 (m, 3H), 6.57 (d, J=7.3Hz, 1H), 5.38 (s, 2H), 4.04 

(dd, J=6.8, 13.8Hz, 2H), 3.54-3. 52 (m, 1H), 3.46 (s, 3H), 3.32-3.30 (m, 

1H), 3.09-3.05 (m, 2H), 2.83-2. 80 (m, 1H), 2.34 (s, 3H), 1.92-1.90 (m, 
.10, 1.69-1.67 (m, 1H), 1.51-1.46 (m, 2H), 1.34 (t, J=6.9Hz, 3H). 

MS (ESH) 489 (M + +l, 10035) . 
20 mffiM9 9 

l H NMR (300MHz, DMS0-d 6 ) 6 ppm 8. 1 8 (br, 3H), 7.35 (t, J=7.9Hz, 1H), 7.23- 
7. 07 On, 3H), 6.89-6.82 (m, 3H), 6.57 (d,. J=7,5Hz, 1H),.5.38 (s, 2H), 
: 4.66-4.58 (m, 1H), 3l 57-3. 55 On,. 1H), 3.46 (s, 3H), 3. 32-3. 30 (m, 1H), 
3.10-3.03 (m, 2H), 2.83-2.77 (m, 1H), 2.34 (s, 3H), 1.92-1, 90 Gn» 1H), 
25 1.69-1.67 (m, 1H), 1.54-1.43 (m, 2H), 1.28 (d, J=5.8Hz, 6H). 
MS (ESH) 503 (M*+l , 100*) . 

nmm 100 

'H NMR (300MHz, DMS0-d 6 ) <5ppm8.34 (br, 3H), 7.35 (t, J=8.2Hz, 1H), 7.23- 
7.07 (m, 3H), 6.88-6.83 (m, 3H), 6.60 (d, J=7.5Hz, 1H), 5.44 (d, J=l6.9Hz, 
30 1H), 5.36(d, J=16.9Hz, 1H), 4.83-4.81 (in, 1H), .3. 59-3. 56 (m, 1H), 3.45 (s, 
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3H), 3.32-3.30 (m, IH), 3.14-3.07 On, 2H), 2.85-2.81 (m, IH), 2.35 (s, 
3H), 1.94-1.92 (m, 3H), 1.73-1.43 (m, 9H). 
MS (ESI+) 529 (mi, 100*) . 

n«iioi 

.5 'H NMR (400MHz, DMS0-d 6 ) <5ppm 8.47 (br, 3H), 7.48-7.42 On, 3H), 7.19-7.10 

On, 7H), 7.09-7.08 (m, IH), 6. 98-6. 95 (m, 1H), 6,62. (d, J=7.6Hz, IH), 5.46 

(d, J=17.0Hz, 1H), 5.37 (d, J=17.0Hz, 1H), 3.71-3,60 (m, 1H), 3.44 (s, 

3H), 3.36-3.23 (m, 1H), 3.19-3.06 On, 2H), 2.88-2.79 On, IH), 2.34 (s, 

3H)„ .1.95-1.87 On, 1H), 1.79-1.69 On, IH) , 1.64-1.53 On, 1H), 1.49-1.38 

10 On, 1H). 

MS (ESI+) 537 (M + +l, 100!K) . 

mmmio2 

'H NMR (300MHz, DMS0-d 6 ) 5ppm 8. 10 (br, 3H), 7.57-7.52 On, 1H), 7.23-7.07 
On, 6H), 6.56 (d, J=7.5Hz, 1H), 5.38 (s, 2H), 3.61-3.56 (m, 1H), 3.47 (s, 
15 3H), 3.28-3. 27 On, 2H), 3.08-3.01 On, 2H), 2.81-2.79 On, 1H), 2.34 (s, 
3H), 1.92-1.90 (m, 1H), 1.67-1.65 On. lH), 1.53-1.46 On, 2H). 
MS (ESI+) 511 (M 4 +l, 1005K) . 

mmm 103 

'H NMR (300MHz,. DMS0-d 6 ) 5ppm8.32 (br, 3H), 7.62 (t, J=8.2Hz, 1H), 7.46- 
20 7. 34 On, 3H), 7. 24-7.06 On, 3H), 6.57 (d, J=7.3Hz, 1H), 5.43 (d, J=l 7.0Hz, 
1H), 5.36 (d, J=l 7.0Hz, 1H), 3.58-3.55 On, 1H), 3.46 (s, 3H), 3.27-3.25 
On, 1H), 3. 11-3. 04 On, 2H), 2. 83-2. 76 On, 1H), 2.34 (s, 3H), 1.90-1.88 On, 
IH), .1.69-1. 67 (m, 1H), 1.53-1.41 On, 2H). 
MS (ESIO 529 (M + +l, 100%) . 

25 mmm 104 

'H NMR (300MHz, DMS0-d 6 ) 6 ppm. 8, 36 (br, 3H) , 7. 33-7. 28 On, 1H) , 7. 23-7. 06 

On, 4H), 6.88-6.81 On, 1H), 6.60 (d, J=7.0Hz, IH), 5.42 (d, J=16.9Hz, 1H), 

5.34 (d, J=l 6. 9Hz, IH), 3.76 (s, 3H), 3. 59-3. 53 (m, IH), 3.45 (s, 3H), 

3. 28-3.20 (m, IH), 3.13-2.95 On, 2H), 2.90-2.75 On, IH), 2.33 (s, 3H), 

30 1.90-1.84 On, IH), 1.70-1.63 On, IH), 1.56-1.49 On, l.H), 1.44-1.36 On, 
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1H). 

MS (ESI+) 493 (M + +l, 100*) . 

■ '• mmm 1.05 .• . 

'H NMR (300MHz, DMS0-d 6 ) <5ppm 8.32 (br, 3H), 7. 22-7.06 (m, 3H), 6.98-6,95 
5 (m, 2H) , 6.74 (dd, J=2. 3, 8.2Hz, 1H), 6.57 (d, J=7. 1Hz, 1H), 6. 08 (s, 2H), 
5.42 (d, J=17.1Hz, 1H), 5.35 (d, J=17.1Hz, 1H), 3.54-3.49 (m, 1H), 3.43 
(s, 3H), 3.30-3.28 (m, 1H), 3.12-3.05 (m, 2H), 2.82-2. 80 (m, 1H), 2.33 (s, 
3H), 1.90-1.88 (m, 1H), 1.69-1. 67 (m, IB)., 1.52-1.43 (m, 2H). 
MS (BSI+) 489 (MHl, 10 05K) . 



106 

8- C (3R) -3-7 5 / tf ^ U P )V\ -7- (2-# U P-5-7 JV^" P ^ >z?)V) -1-* *r 
;i/-2-7iy^~>-l,7-vhFP-6H-yU>-6-^> 

C, Y1 ■ Q Yl 

NHBofc NH 2 

1 5 6 4 £ IWliicO^T, »TS#^J©{b^^ e>^«J 1 O 6 <D{k&W 

'H NMR (400MHz, DMS0-d 6 ) <5 ppm 8. 00-7. 99 (br, 3H), 7.52 (dd, J=5. 1, 8.8Hz, 
1H), 7,51-7.47 (m, 2H), 7': 35-7. 23 (m, 4H), 6.77 (dd, J=2. 9, 9. 3Hz, 1H), 
5.39 (s, 2H), 3; 48 (s, 3H), 3.-42-3.32 (in, 2H), 3.06-2.84 (m, 2H), 2.70- 
20 2.63 (m, 1H), 1.3.2-1.89 (m; 1H), 1.75-1.70 (m, 1H), 1.52-1.48 (m, 2H). 
MS (ESI+) 483 (IffM-l, 1003S) . 

6 4 <h^(D^T% ^t-^##f!lQ^^^?>^» 1 O 7 ~ 1 O 8 

25 
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NH 2 HCI - 

mum R 2 iMik 

WJ1 0 7 MbO^qO mm25 
Wl 0 7 

'H NMR (400MHz, DMS0-d 6 ) dppm 8. 18 (br, 3H), 7. 60-7.57 (m, 1H), 7.41-7.36 
5 (m, 1H), 7. 25-7. 22 (m, 1H) , 6. 93-6. 86 (m, 3H), 6.71-6.68 (m, 1H), 5.40 (s, 

2H), 3.79 (s, 3H), 3.52-3.49 (m, 1H), 3.47 (s, 3H), 3. 32-3. 30 (m, 1H), 

3.11-3.03 On, 2H), 2.86-2.82 (i, 1H), 1. 92-1. 90 (m, 1H), 1.75-1.71 (m, 
.IB).. 1. 59-1.46 (m, 2H). 
MS (ESI+) 513 (M*+l, 100%) . 
10 M^J.10 8 

'H NMR (400MHz, DMS0-d 6 ) gppm 8.15 (br, 3H), 7.59-7.49 (m, 2H), 7.22-7.12 

(m, 5H), 6.69-6.65 (m, 1H), . 5.42 (d, . J=17. 9Hz, 1H), 5.37 (d, J=.17.9Hz, 

1H), 3.51-3.48 (m, 1H), 3.46 (s, 3H), 3. 30-3. 28 On, 1H)., 3.10-3.02 (m, 

2H), 2. 85-2.80 (m, 1H), 1.90-1.88 (in, 1H), 1.73-1.71 (m, 1H), 1.55-1,47 
15 On, 2H). 

MS (ESI+) 549 (MMi, 100SK) .. . 

HJIfll 10 9 

8- [ (3R) -3-7 S 7 U v >-l -f -7- (2- £ D D * > J W - 1 - * 
20 U/-l,7-^fc Fn-6H-7°U >-6-:t> 
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V NH 2 . NH 2 

8- [ (3R) -3-7 ^ 7 tf^ U >-W J W -7" (2-£ P O ^ -1-7 ^-2- (7 
; ;^;W*-;W'-i t '-7-^fc h*P-6H-7°»J >-6 (10 mg) fct^jfcU > (2 mL). 

if* ioo < c : r20«tnM^brc. £fc».fcfc25t;fc?&3m' b;i/x> (20 
4- (>"j*y;K >DnMA/^^y-^ = 8/1) .TfUft-rs-c^fe^'o-tv. 

Mofc&tt (5 mg) 

'H NMR (300MHz, CDC1,) <5 ppm 7. 42-7.38 On, 1H), 7.22-7.14 (1, 2H), 6.84-6.8 
1 (d, J=7.5Hz, 1H), 5.51-5.50 On, 2H), 3.87-3.83 On, 4H), 3.54 (s, 3H), 3. 
10 46-3.45 On, 1H), 3.31-3.30 On, 1H), .3.23-3.20 On, 4H), 2.97-2. 93 On, 2H), 
2. 76-2.68 On, 1H), 1.80-1.74 On, 3H), 1.26-1.24 On, 1H). 
MS (ESI+) 458 (MHl, 4980 , 

nmm no 

15 8- [ (3R) -3-7 5 7 If 1 U V >-l-f ;W -7- (2-£ o P ^ > >W -1-7 3^-2-7 x X 

;W 1 , 7-i>fc Ha -6H-7 U >-6-* > 
a 






NH 2 

8 _^pq E _ 7 _( 2 ->pp^>5?;i / )-i-^^;U-2-7x-;U-l > 7-^t: KP-6H-7°U 
>-6-#> (250 mg) 0X^7 (2.0 mL) td(R)-tert-3-^;Utf^U 5> 

20 >-3-^Jk#;Wt7-M291 mg)>. v'-Y V^P tf;i/X^75 >(0. 304 mL)£iD 
A, ^LTR« ; &100 < CT3fl#m#Lfc« I^-JI/^»iU SHtfc* 

#&nfc^?i^*^A^p^h^77^- (->u*y;K #pp*;w>/7*7- 
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)v ■= 2o/i) T?#st-*n«u *m&*mtco +HH****/-;i/<i.o mDcg 

*U 4N.W/1, 4-5?t*D->»« .(4.3 mD *lD^ E^SSfiTi • 

.5 ft. «i*Hlllt5C'iTf, -Mi<!)|b^« -(U.! |g) 

'H NMR (400 MHz, CDC1 3 ) <5ppm 7. 59-7. 54 On, 2H), 7.52-7.47 (m, 3H), 7.47-7 

.42 (m, 1H), 7. 27-7. 22 (m, 2H), 6.92-6.87 On,. 1H), 5.61-5.56 (m, 2H), 3.6 
. 0-3.55 On, 1H), 3.46 (s, 3H), 3.33-3.28 On, 1H), 2. 97-2. 92 On, 1H), 2. 90-2 

.85 On, 2H), 1.95-1.90 On, 1H), 1.70-1.65 On, 1H), 1.47-1.42 On, 1H), 1.3 
10 0-1. 25 On, 1H). 

MS (ESI+) 449 (MHl, 100$) . 

H«J 111 

8-[(3R)-3-75 ; tf<U^>-l-f ;W-7-(2-^ PO^>^;W-6-^^rV-6, 
15 7->>b H D-lH-y 0 >-2-^J I/- h 

NHBoc & *NH 2 

. 4-7^y-2-{(3R)-3-[(tert-^h^>'*;i/^x;i/)T5/]tf^U> ? >-l- 
;H-l-(2-£ □ D^>^;W-lH-f 5 yy-;l/-5-*^#^->k- h (478 nig) (01 
, 4-^^+)->^ (2 mL).{C>>Ty^^^;K0.397 mL)04N«/ 
20 1 , 4 - zt**Dr>mWl (10 mL) Sim*,. ItWWCT 3 UmMtmhtcmz. 7 
O^TlO^Jn^^bfco RJfcM£MiHgl*tU Mt»SWzK(50 mL)£ 
JP^., «£7;k*7>Jtt<>:U ^PP*;i/A(50 mL)T30aaiUfe. #1$Ji£*s 

i^77V- (~>U*7-';K ^DP*;i/A/*^/-;i/= 100/1 -8/1) T»bTS 
25 HAML^ti (63 rag) 

'H NMR (300MHz, CDC1 3 ) 6 ppm 7. 42-7. 38 On, 1H), 7.29-7.17 On, 2H), 6.82 (d, 
J=5. 9Hz, 1H), 5.56 (s, 2H), 4.03 (s, 3H), 3.80-3.76 On, 1H), 3.34-3.41 ( 



) 
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m, 1H), 3.31-3.20 (m, 2H), 3.02-2.95 On, 1H), 2.12-2.10 On, 1H), 1.74-1.72 

(m, 2H), 1.59-1. 57 (m,. 1H). 
MS (ESI+) 417 (MHl, 10030 . 



.5 mnmi 12 . 

x^;p 8-[(3R)-3-75 y t!<Ui?>-i-rT M-i-ii-v o p^>i?;w-6-:t*7-6, 

HP-lH-yj ^-^M^v-V- h 



Clv^\ ci 





r NHBoc O NH 2 

mtm'i 1 1 t^iio^T, Mfo?%0%M<Dik-&!y>}frt>mMMi 12©^ 
10 m^-^tzo 

l H NMR(300MHz, CDCI 3 ) <5 ppm 7. 40-7. 37 (m, 1H), 7.25-7. 15 (m, 2H), 6.82 (d, 
J=7.3Hz, 1H), 5.57 (s, 2H), 4.47 (dd, J=7. 1, 14.3Hz, 2H), 3.79-3.74 (m, 
1H), 3.35-3.19 (i, 2H), 3.14-2.90 (m, 2H), 2.08-2.06 (m, 1H), 1.74-1.61 (m 
,' 3H), 1.44-1.40 (t, J=7.0Hz, 3H). 
15 MS (ESI+) 431 (MHl, 1005D . 

mmmi 13. 

8- [ (3R) -3-757 tf ^ U V f ;W -7- (2r# P P-5- 7 ;P**P ^ >5W) -2-7 x 
7 * v-1 , 7-5? H P-6H-7'J >-6-^> 





20 NHBoc NH 2 

mmmi 1 1 £ii*i£>:£&T> ^r^##fyo^ti^e»iiMf!ii 1 3©^ 

'H NMR (300MHz, CDClj) 6 ppm 7. 53-7. 21 (m, 9H), 6.85-6.83 (m, 1H), 5.49 (s, 
2H), 3.41-3.37 On, 1H), 3.23-3.21 (m, 1H), 2.89-2.86 (m, 2H), 2.72-2.69 
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On, 1H), 1.87-1.85 On, 1H) , 1. 64-1. 53 On, 2H>, 1.25-1. 23 On, 1H). 
MS (ESI+) 451 mi, 100K) . 

##0113 1 

.5 lerl-77-)l {(3R)-l-[7-(2-^PP^>^;i/)-l-^^;i/-6-^y-2-7xy^>-6 

b NHBoc >IHBoc 

7xy-;Kl,45 g)07K7k Hd7^>« (40 mL) {C60^*O7jc^k;^- 
HJ«7£ (0.56 g) £iJn*.T, 25t:i?llltr B m^bfco ^©Sii&^Ctert-y^ 

io )V {.(3R)-i-[7-(2-7PP^>^;i')-i-;t3^ 

7-5? fc KP-lH-yj >-8-TJW tr^U> J >-3-^;i/}*;WU-h (3.85 g)©7^^ 
tFP77>M.(10 ml) «TbT25t:-e3BfP^»U^o S^^C^fP^ 
4t7 >t->) AzK^(50 mL) £Jn;U fh7tHP7 ^ >£MBE@£bfc&£ 
7PP*;i/A(50 mL)T3IU»mLfco Wai^TKM^ h <J 7i.T^U 6 
15 5^MJEMbfeo #£nfc^&£#^A£PTh^:7^-- -'('>u*y 

;k ^if>/g|mx^=i.o/i~i/i) -effisuT, (4.30 g) $«. 

' HNMR (300 MHz, CDC1,) <5ppi 7. 43-7.38 (m, 3H), 7. 28-7. 15 Cm 5H), 6.76 (d 
, J=7.3Hz, 1H), 5.59 (d, J=17.0Hz, 1H), 5,49 (d, J=17.0Hz, 1H), 4.78-4.76 
20 (i, 1H), 3.72-3.70 (m, 1H), 3.63 (s, 3H), 3.39-3.34 On, 1H), 3. 00.-2. 93 On 
, 3H), 1.71-1.40 On, 4H), 1.40 (s, 9H). 
MS (ESI+) 565 (MHl, 100SK) . ' 

3 1 tmn<Djj&x\ mmm 32-39/ ###1 5 7, mm\ 59-66 
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CI 

" I] 




O 



R 

NHBoc 





B 2 
K 


##09 3 2 




##083.3 




###13 4 




##09 3 5 


c1 jCt 


##09 3 6 




##09 3 7 


CC0H3 


##09 3 8 


CH 3 
H 3 C^ 


##095 7 


OMe 
OEt 


##095 9 




##09 6 0 


F 3 CO^O 
0CF 3 


##096 1 


rY 3 



##0>J§^ R 2 

NC^.0 
##09 6 2 I 



##0l] 6 3 



##01J 8 0 
.##008 1 



0 



O 



MeO^^.0 

##08 6 4 tt^t 

##09 6 5 \J 

OMe 

O^ 

##05 6 6 . ^N- 



0° 



OMe 



MeO' 

?#09 8 2 FsC 
^#098 3 



6° 
jQr' 

0° 



XX 
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mm 9 1 





MS0IJ9 3 iT^T ##0510 3 

9 4 ^°|^f 0 9 



MeO^O ^Oy^^O 
s 5 I O ##0>J9 6 v 1 



«" 88 . Meoja° #^97 ^ 0 Cr 




^M8 7 r°r^r° f v o^.o 



F 




M*0IJ8 8 VV 0 F \ 

FsC0 ##0fl9 9 h I T 

>#0!8 9 IT FaC^O^^O 



fMf $ 10 0 J 
F 




*#0<J 9 2 ll J ^ ,7 " " ' p- 





##0IJ 1 0 4 



F F 



XX 



mmns I! ° . n 




N 
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Mf0i] 10 6 Me0^ 0 
O 



*m 1 o 7 H0 ^jQf° 



0° 



$2*m 1 0 8 



S' 
0 2 



##1501 0 9 EtO 



##fiai 1 0 

##fllJ1 1 1 



MtflM 1 2 MeO 




#%#|3 2 

'HNMR (300 MHz, CDC1 3 ) 5 ppm 7. 42-7. 38 (m, 1H), 7.24-7.15 (m 2H), 6.80-6. 
5 74 (m, 3H), 6.66-6. 63 (m, I© - , 6.00 (s, 2H), 5.59 (d, J=17. 1Hz, 1H), 5.49 
(d, J=17.1Hz, 1H), 4.78-4.76 On, 1H), 3.73-3.71 (m, 1H), 3.60 (s, 3H), 3. 
40-3.35 (m, 1H), 3.01-2.94 (m, 3H), 1.66-1.40 (m, 4H), 1.40 (s, 9H). 
MS (ESIO 609 (MHl, 100*) . 
mM3 3 

10 l H NMR (300 MHz, CDC1 3 ). 6ppm 8.55-8. 52 On, 2H), 7. 68-7. 65 (m, 1H), 7.42-7 
,36 (m, 2H), 7.22-7.16 (m, 2H), 6.77 (d, J=7.3Hz, 1H), 5.59 (d, J=16.9Hz, 
1H), 5.50 (d! l=16.9Hz, 1H), 4.75-4.73 (m, 1H), 3.72-3.70 (in, 1H), 3.65 ( 
s, 3H), 3.41-3.38 (m, 1H), 3.06-2.93 (m, 3H), 1.73-1.40 (m, 4H), 1.40. (s, 
9H). 

15 ##0J3 4 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 42-7. 34 (m, 3H), 7.22-7.01 (m, 9H), 6.76 ( 
d, J=7.1Hz, 1H), 5.60 (d, J=17.0Hz, 1H), 5.50 (d, J=17.0Hz, 1H), 4.77-4.75 
(m, 1H), 3.76-3.74 (i, IB), 3.62 (s, 3H), 3.40-3.36 (m, 1H), 3.04-2.95 ( 
m,3H), 1.72-1.40 (m, 4H), 1.40 (s, 9H). 
20 ##003 5 
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'H NMR (400MHz, CDC1 3 ) 6 ppm 7.41-7. 36 (m, 3H), 7.20-7.17 (m, 4H), 6.75 (d, 
J=7.3Hz, IH),. 5.57-5.52 (m, 2H), 4. 83-4. 78 . (m, IH), 3. 77-3. 72 (m, IH), 3. 
61. (s, 3H), 3.38 (dd, J=3.4, 12,6Hz, IH), 3.06-2.95 (m, 3H), 1.75-1.45 (m 
, 4H), 1.40 (s, 9H), 
.5 MS (ESI+) 599 (MHl, 66X) . 
###13 6 

'H NMR(400MHz, CDC1,) <5ppm 7.40 (d, J=7. 7Hz, IH), 7. 21-7.17 (m, 4H), .7.1 
4-7. 09 On, 2H) , 6. 75 (d, J=7. 4Hz, IH) , 5. 59-5. 54 (m, ,2H) ,^4. 83-4. 78 „(m, IB 
), 3.77-3.72 (m, IH), 3.62 (s, ,3H), 3.37 (dd, J^3.4, 12.4Hz, 1H)„ 3.04-2.9 
10 5 On, 3H), 1.75-1.45 (m, 4H), 1.40 (s, 9H). 
MS (ESI+) 583 (MHl, 67K) . 

^mm 5 7 

'H NMR (300 MHz, CDC1,) 6 ppm 7. 96-7. 94 (m, IH), 7.86 (s, IH), 7. 52-7.39 ( 
m 3H), 7.22-7.16 (m, 2H), 6.76 (d, J=7,0Hz, IH), 5.59 (d, J=16.9Hz, IH), 5 
15 .50 (d, J=l 6.9Hz, IH), 4.76-4.74 (m, IH), 3.92 (s, 3H), 3, 72-3.70 (m, IH), 
3.64 (s, 3H), 3.40-3.35 (m, IH), 3.03-2.92 (m, 3H), 1.75-1.41 (m, 4H), 1. 
40 (s, 9H). 
###|5 9 

MS (ESIf) 637 (MHl, 96SD . 

20 ###J 6 0 

MS (ESH) 649 (MHl, 9250 .. 
###16 1 

'H NMR (300 MHz, CDC1 3 ) <S ppm 7. 44-7. 17 (m, 7H), 6.80-6.77 (m, IH), 5. 59 (. 
d, J=17.1Hz, IH), 5.49 (d, J=17. 1Hz, IH), 4. 75-4. 73 (m, IH), 3.72-3. 70 (m 
25 , IH), 3.64 (s, 3H), 3.40-3.35 (m,'lH), 3.00-2.94 (m, 3H), 1.71-1.60 (m, 4 
H), 1.40 (s, 9H). 
###16 2 

'H NMR (300 MHz, CDC1 3 ) 6 ppm 7.59-7.51 (m, 4H), 7.42-7.39 (m, IH), 7.23-7 
.16 (m, 2H), 6.76 (d, J=9.0Hz, IH), 5.59 (d, J=17.1Hz, IH), 5.49 (d, J=17. 
30 1Hz, IH), 4.72-4.70 (m, IH), 3.73-3.71 (m, IH), 3.63 (s, 3H), 3.42-3.38 ( 



: i 

/ 
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m, 1H), 3.06-2.93 (m, 3H), 1.73-1.48 On, 4H), 1.40 (s, 9H). 
###|6 3 

'HNMR (300 MHz, CDC 1 s ) 5ppm 7.42-7.33 On, 2H), 7.22-7.15 (m, 2H), 7.05-6 
.96 On, 3H), 6.75 (d, J=7.9Hz, 1H), 5.59 (d, J=17.0Hz, IB).' 5.49 (d, J=17. 
.5 0Hz, 1H), 4.78-4.76 On, 1H), 3.72-3.70 On, 1H), 3.61 (s, 3H), 3.41-3.36 ( 
m, 1H), 3.01-2,94 (m, 3H), 1.74-1.61 On, 4H), 1.40 (s, 9H). 
###16 4 

1 H NMR (300 MHz, CDC1 3 ) fippm 7.42-7.39 (i, 1H), 7.32-7.15 On, 3H), 6.84-6 
.75 On, 4H), 5.59 (d, J=16.8Hz, 1H), 5.49 (d, J=16.8Hz, 1H), 4.76-4.74 (m, 
10 1H), 3.81 (s, 3H), 3,74-3.72 (m, 1H), 3.62 (s, 3H), 3.39-3.34 (m, 1H), 3. 
02-2.94 (m, 3H), 1.71-1.58 On, 4H), 1.40 (s, 9H). 
###16 5 

'H NMR (300 MHz, CDC1,) <5ppm 7.42-7.38 On, 1H), 7.22-7.15 On, 2H), 6.78-6 
.75 (m, 1H), 6.37 (s, 3H), 5.59 (d, J=17.1Hz, 1H), 5.49 (d, J=17.1Hz, 1H), 
15 4.75-4.73 On, 1H), 3.78 (s, 6H), 3.73-3.71 (m, 1H), 3.61 (s, 3H), 3.40-3. 
35 On, 1H), 3.02-2.94 (m, 3H), 1. 76-1.59 On, 4H), 1.40 (s, 9H). 
###16 6 

'H NMR (300 MHz, CDC1,) 6 ppm 7. 42-7. 38 On, 1H), 7.30-7.15 (in, 3H), 6.80-6 
,71 On, 4H), 5.59 (d, J=16.9Hz, 1H); 5.49 (d, J=16.9Hz, 1H), 4.73-4.71 On, 
20 , 1H), -3.87-3. 83: On, 4H)>. 3.73-3,71 On, 1H), 3,61 (s, 3H), 3.38-3.35 On, 1H 
. 3.19-3.16 On, 4H), 2.99-2.93 On, 3H), 1.74-1.46 On, 4©, 1.40 (s, 9H). 
###! 8 0 

MS (ESI+) 595 (MHl, 100%) . 
##M8 1 
25 MS (ESI+) 595 (MHl, 92*) . 
###l 8 2 

MS (BSI+) 633 (MHl, 75*) . 
###1 8 3 

MS (ESI+) 625 (MHl, 85*) . 
30 ##008 4 
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MS (ESI+) 639 (MHl, 85*) . 
###J8 5 

MS (ESI+) 623 (MHl, 80*) . 
###l 8 6. 
.5 MS (ESI+) 623 (MHl, 60*) . 
##00 8 7 

MS (ESI+) 623 (MHl, 100*) . 
###18 8 . 

MS (ESI+) 649 (MHl, 53JK) •. 
10 ##M,8 9 

MS (ES.I+) 609 (MHl, 100*) . 
###J9 0 

MS (ESI+) 581 (MHl, 75*) . 
##0»J 9 1 
15 MS (ESI+) 623 (MHl, 90*) . 
###) 9 2 

MS (ESI+) 623 (MHl, 76*) . 

mm 9 3 

MS (ESI+) 637 (MHl, 90*) . 
20 ###|9 4 

MS (ESI+) 637 (MHl, 100*) . 

mm 9 5 

MS (ESI+) 635 (MHl, 71*) . . 
###| 9 6 

25 'HNMR (300MHz, CDC1 3 ) <5ppm 7. 42-7. 38 (m, 1H), 7.32-7.15 (m, 3H), 6.96-6.75 
(m, 4H), 5.59 (d, 1=17. 0Hz, 1H), 5.49 (d, J=l 7.0Hz, 1H), 4.75-4.73 (m, 
1H), 3.74-3.72 (m, 2H), 3.62 (s, 3H), 3.38-3.35 (m, 1H), 3.02-2.98 (m, 
3H), 1.78-1.41 (m, 4H), 1.40 (s, 9H), 0.79-0.78 (m, 4H). 
MS (ESI+) 621 (MHl, 82*) . 

30 mm 9 7 
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US (ESI+) .635 (MHl, 87*) ... 
##$19 8 

MS (ESH) 631 (MHl, 87*). . 

###19 9 > , 

, 5 MS (ESH) 645. (MHl, 100*) . 
###!l 100. 

MS (ESH) 663 (MHl, 100*) . 
###J 10 1 

MS (ESI+) 681 (MHl, 100*) . 
10 ###110 2 

MS (ESH) 659 (MHl, 100*) . . 

###j 1 0 3 

MS (ESH) 657 (MHl, 87*) . . 
##0j|l 04 
15 MS (ESH) 639 (MHl, .58*) . 
###| 10 5 

MS (ESH) 653 (MHl, 80*) .. 
###J 10 6 

MS. (ESH) 653 (MHl, 80*) . . ' . 
20 ##$110 7 

MS (ESH) 595. (MHl, 76*) .'. 
###) 10 8 

MS (ESH) 643 (MHl, 40*) . • 
##M 10 9 
25 MS (ESH) 707 : (MHl, 100*) . 
###l iio 

MS (ESH) 609 (MHl, 75*) . 
##0!l 111 

MS (ESH) 631 (MHl, 90*) . . 
30 ###!l 112 
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280 

MS (ESH) 679 (M 4 +l, 1003!) ..' 
###| 113 

lert-^JV { (3R) -1- [7- (2-* ?)\r*>z?)V) -l-* f;h6-^V-2-7i / *->-6. 
! 5 ,7-^bh*D-lH-^U>-8--<;|/]t!^U^>-3-r;W*;WU-h 




##^3 l.t^o^T, ^i"s##^jO'fb-s-#i^e>##^ji i 3 <D\t^m 

MS (ESH) 545 (M + H, 8830 . 
##0U 1 3i(^i0^ST, ^T-5##^JO^#|^e,##^Jl 14-12 
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NHBoc 



14 

##0|J 1 1 5 
##0|J 1 1 6 

##0M 1 7 

01] 1 1 8 



HO 



BP 0° 

a 0 O° 



###| 114 

MS (ESI+) 561. (M + +l, 81X) . 
5 #5§f!l ,1 1 5 

MS (ESI+) 575 100*) . 
16 

MS (ESI+) 589 (M 4 +l, 100%) . 
##0U 1 7 

10 MS (ESI+) 603 (M + +l, 10085) . 
###J 118 

MS (ESI+) 629 (MHl, lOOSK) . 
## #J 119 

MS (ESI+) 637 (M + +l, 70*) . 
15 ##0U2O 



###n 1 9 

##0|J1 2 0 

mmm 1 2 1 

###J1 2 2 
##0J1 2 3 



F Y 0^.0 



F,CO^^O 




MeO 

F 

C 



S0° 
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: MS (BSI+) 611 (M*+l, 100X) » • ' . 

1 2 1 ,; 

MS (ESI+) 629 (M* + 1 , 100%) . 
1 2 2 

. 5 MS (ESI+) 593 (MHl, 100*) . 
#%0S 12 3 

MS (ESI+) 589 (MHl, 1003!) .. 

1 24 v.-. 

10 tert-^;U {(3R)-l-[7-(2-^DP-5-7;i/*D^>^;i/)-I-^^;i/-6-^y-2- 
7x/*-5/-6, n-lH-7°U >-8-Y;W fcWJ ^>-3--i';i/}*;W\^- h 




15 MS (ESI+) 583 (M'+l, 54X) . 

mmm 31 tmm<Dji&T\ nm^^moi^m^^mi 125-126 
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1 2 5 



MeO 



■o°- 



12 6 r Y 



12 5 

MS (ESI+) 613 (M + +l, 100%) . 
5 1 2 6 

MS (ESI+) 649 (MHl, 1003!) , 



.###14 0 

10 6-^-^rV-6, 7->*k HO-lH-yj >-8--f JW tWJ >>>-3— f ;W*;Wt*~ h 




CI 

0 




NHBoc UJ 'NHBoc 

t er t-^^V { (3R) -1 - [7- (2-^ □ □ ^ >^>>W -1-^ ^;W-2- - 
6-^V-6, 7-i?h HD-1H-7°U >-Z-i)V] tf^U >>>-3-<f ;W#;Wt*- h (110 
: mg) ©fK7kH;n77>i^ (1 0 mL) £3-* •h^>7x^7^>'9A7 
15 .□5.'H01MfK7t FD75>»(0.79 mL) ^0t:T*iJP^T30^^L^ £ 

F0DlMxh^kHP7 7>M(1.58 mL) £0 < CT*n^T30#|I.TO£U 
25t:tMLT 3 l$m#b£o C!O^^Mio^b7> : E^^A7jc^(50 
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, 2 8 4 

mL)*lD^ xh^hHP7^>^ME@*b^C^PD^l/A(30 mL)T*3 

■y-;p=30/O T?««LT» *«0S»«J 0!8.iig) 

.5 'HNMR (300 MHz, CDC1 3 ) <5ppm 7.41-7. 34 On, 2H), 7.21-7.18 (m, 2H), 7,11-7 
.01 (m 3H), 6.84-6.82 On, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=l 7.0Hz, 
1H), 4.86-4.84 On, 1H), 3.82 (s, 3H), 3l 74-3. 72 On, 1H), 3.47 (s, 3H), 3.4 
7-3.43 (in, 1H), 3.10-3.03 On, 3H), 2.07-2.05 On, 1H), 1.75-1.43 On, 3H), 1 
.42 (s, 9H). 

10 MS (ESI+) 579 (M 4 +l, 1950 . 

X^P [8-{(3R)-3-[(tert-yh^v^;|/#-;W75 /] tf^U M~l-( 
2-? □ □ ^ >V)V) -6-:** V-2-7i7* ^-6, 7- V t F P-1H-7 U >-lH>] 7± 
15 7- h 




[8-{(3R)-3-[(tert-y b*5s%)VtfZM T2. >] fcf^U ^>-l-< ;W-7-<2-£ P 
D^>^|/)-6-t^y-2-7x/+^-6,7-^t HP-lH-yU>-l-f;WffK (179 
mg)ON, N-iSt^Mfr&rs- H-»iK(3.0 mL)tex*/-;K 0, 083 mL), 

20 i-x^;v-3-(3-s**?W7$ y 7°p e;w#;j*>r 5 HHtt%(i69 mg) , l-t f 

U*i/*»/byTV—)V (119 mg)'. h'JX3Ml/7^>(0.122 raDtti E 

UtttU ^PP^AT?2®}ft{±}Lfe. ^to^fc^aJiSltTKW^-Hj'^AT? 

25 (^>u*y;K -\^if>/rax5F;u=5/i~i/i) • *«U 
(92. 6 mg) %ntCo 

'HNMR (400 MHz, CDC1 S ) <5ppm 7.44-7. 39 (m, 3H), 7.26-7.16 (in, 5H), 6.83-6 
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.78 (m, 1H), 5.55-5,50 (m, 2H), 4.96. (s, 2H)> 4. 84-4. 79 On, IB) , 4.22 (q, 
J=7.1Hz, 2H), 3.77-3.72 (m, 1H), 3.42-3.37 (m, 1H), 3.05-3.00 (m, 3H), 1.7 
6-1,50 On,' 4H), 1.40 (s, 9H), 1.26 (t, J=7. 1Hz, 3H). 
MS (ESI+) 637 (M f +1, 73X) . 

4- 2 

[8-{ (3R)-3-[(ter t-7* b *is%)V$^)V) 7 5 /] tM 'J 5»-l-f M~7-(2-£ O . 

a><>^;i/)-6-^y-2-7xy ^->-6, 7-^k fp-ih-7u ^-l-'OWfisfc 




10 7UJW [8-{(3R)-3-[(tert-7>^^;Wfc;|/)757]lf^U^>-l-^;W-7- 
(2->7 P D ^>5?;W -6-* * 7-2-7 x / * S/-6, 7-3? h H D-1H-7 U >-lH" M 7 
-kx-M330 mg)©T:K7tHP7 7>^(5.0 rnDt Ot^x b U 
7x-;i/^7,7xf /A?>>7iv(18 mg)> ; E;WJ>(0. 0532 mL)£3jn;^ EJfcifc 

^ovx-mmmwht^ Emmas zu^^y^n^ »£iM4£u ^ 

15 PP*^AT2[!MLfc. -erMrc«S^7K«^hU7AT^Jib, 

; ^Qt]^|/A/^^7^=100/l-l00/3) « • ilU g^OgtfJ^I (37 
2 mg) 

'H'NMR (400 MHz, CDC1 3 ) <5ppm 7.42-7.37 On, 3H), 7.26-7.16 On, 5H), 6.79 ( 
20 d, J=6.7Hz,lH), 5.53-5.48 (m, 2H), 4.99 (s, 2H) , 4. 84-4. 79 On, 1H), 3.77-3 
.72 On, 1H), 3.42-3.37 On, 1H), 3.02-2.97 On, 3H), 1.74-1.50 On, 4H), 1.39 

(s, 9H). 
MS (ESI+) 609 (MHl, 70S) . 

25 ###J4 3 

8-{(3R)-3-[(tert-7 h^stDVtf-M 75 /] tWJ ^>-l--f ;H-7-(2-£ P P 

^>>>;w-6-:**7-6, 7->>t fp-ih-7'J >-2-#ji/#>m 
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*W 8-{(3R)-3-[(tert-^h^^;i/#-;i/)75 J\ tMU 5>>-M;W*-7 r ( 
I-^DD^>^;W-6-**y-6,7-sn;Hn-llh^U>-2-*^*5/l/--h (98 m 
g) <D*?/-)ls (6 mL) Mrh7bHD77> (4 mL);|Mtfc'lN**fls 
5 / ^K'U^A*»*.(0.379^nL) Sfco < DWTUT. 25 < CT«^#kfc 0 SOS 
««SE&«jBEtebfe«fc, 10X^X>K*»» (50 mL) fcttO D ti*;WA (50 
mL) TZBltftH Lfco h U fA^li;; 
iiUT. ^CDg-gft (98 mg) 
MS (ESI+) 503 (M f +1, 2830 . 

10 

###14 4 

tert-^;U ((3R)-l-{7-(2-# D >yJl/)-2->7 / -6-t*y-l-[2-t+ V-2- 




[8-{ (3R) -3- [ (ter t-7 h *2/;fr;M?x;W 7 5 7 ] tf ^ 'J 5?>-l-^M-7- (2-2 o 
P^>v;W-2-~>7/-6-^V-6,7-^h FP-lH-yj >-l--f;W'#Bf(47. 8 mg) 
ON, N-y7fWM75h*iI(l;0 mL) K2-7S 7 fcTU $>>( 16.6 mg), 
l-X^M-O-^^^yS/yDlf^)*;^^^ F80fe&(33.8 mg), 1-tH 
20 P^^>yh U7 v /-;U (23.8mg), h 11X3^75 X0.0244 mDSfttfL. R 



\ 
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2 8 7 

4.9 mg) 

'H NMR (400 MHz, CDC1 3 ) <5ppm 8.98 (br> 1H), 8.26 (d, J=0. 9Hz, 1H), 7. 73-7 

.68 (m, 2H), 7.38 (d, j=7.8Hz, 1H), 7.24-7.19 (m, 2H), 7.10-7,05 (m, 1H), 
6. 78 (d, J=7.0Hz, 1H), 5.62-5.57 (m, 2H), 5.07 (s, 2H), 4. 78-4. 73 (m, 1H) 

.5 , 3.80-3.75 (m, 1H), 3.57-3. 52 On, 1H), 3. 28-3.23 (m, 1H), 3.12-3.07 (m, 2 
H), 2.04-1.50 (m, 4H), 1.41 (s, 9H). 
MS (BSI+) 618 (MHl, m) . 

#^J4 5 

10 [8- { (3R) -3- [ ( t er t- ^ b 75/] t^Oj v>-l-^W-7-(2-? o 




TUJ1/ [8-{(3R)-3-[(tert-^h^^;^-;WT5/]lf^Ui?>-l--fM-7- 
(2-^ P D^>^)-2->7y-6-^V-6, KP-1H--7°U >-l-^;W TiZT" 
15 — h (166 nig)0fh7tf ; O77«(1.4 mUfc, 0ttfbmh l J7x 
-;^7.7^/n^> ? "7A(18 rag), ^;l/*U > (0. 0532 mL) £JP*., R/»£0 

• , ^$rMBEii^bfc. ^^tlife^Sr^^A^P^h^^^^- (i"J#y;i/, 
20 ^pp^;i/^/^^/-;i'=100/l~10p/3) T^-Mb, (145 m 

g) 

'H NMR (400 MHz, CDClj) Sppm 7! 44-7.39 (m, 1H), 7.25-7.20 (m, 2H), 6.81-6 
.76 (ffl, IH), 5.59-5.54 (m, 2H), 5.00 (s, 2H) , 4. 78-4. 73 (m, 1H), 3.78-3.73 
(m, 1H), 3.42-3.37 (m, 1H), 3.04-2.97 (m, 3H), 1:81-1.56 (m, 4H), 1.40 (s 
25 , 9H). 

MS (ESI+) 542 (MH1, 5390 . 
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###14 6 

tert-^;P {(3R)-l-[2-^>V-r;i/-7-(2-^ np^>^|/)-i-/^H-t+V-6 

0 




i. N N 



O 



"\ *NHBoc 0 NHBoc : 

5 T>fu- bU;K286 mg) ©N, N-^^WM75 H^ffi (15 ml) K6 
W^m<D*.m\t1- Y U £ A (64 mg) £tP&T> 80'CT l #|fti&$&f C 
^^Sr25t:{C^LTtert-^5 1 ;i' {(3i0 : -l-[7-(2-^ 

}#/W1*-M220 mg)©N, N-i?^^M7$ F»»i (5 mL) ^TL 
10 T80'C-C i 2B#^Mm^Ufe, £j£MK«Jfi#7.k(50 mt)*mz_\ #PP* 
;i/A(30 mL)T3|sIi4Wbfe 0 «S^7j<M^ h U ^A^ib, 5 

1*>/@t^X3MI/=10/l~l/l) TiftMbT, ^©SW^ (33 mg) 
'H NMR (300 MHz, CDC1 3 ) dppm 8.03-8.00 (m, 2H), 7.71-7.42 (m, 4H), 7.26-7 
15 .23" (m, 2H), 6.86-6.84 (m, 1H), 5.65-5. 55 (m, 2H), 5. 14-5.12 (m, 1H), 3.6 
9-3.67 (m, 10, 3.51 (s, 3H), 3.46-3.39 (m, 1H), 3. 17-3.05 (m, 3H), 1.83-1 
.42 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 577 (MHt, 35*) . 

20 ###]4 7 

tert-^;P {(3R)-l-[7-(2-^DP^>^;i/)-l-^5 1 ;W2-(2-±7^;UX;l/^-;|/ 

)-6-^V-6, 7-y t HP-lH-yU >-8--T;i/] tf^U v ; >-3-<;W*)I/A^- ^ 
ci 

o 







NHBoc O* *0 'NHBoc 

tert-^JI/ {(3R)-l-[7-(2-^DD^>v^^ 
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**v-6, 7-*?fc H n-iH-y.'J 7-8-f ;W tf^U v>-3-r;i/} #;w\*;*-> (no mg 
)<DBm (10 mL) ££tf;*7y-;w&$ amD fcft&T, ^>^x^>^i- 

HJ7A (114 mg) ©tKM (1 mL) ^ttl^, ^ &(C30!«ji^b7K^7K» (0.3 
99 mL) £*0o< Oi&TbT, 30^25 < C(C#^LT 6P#F^il^Lfco Kfofem 
.5 £MJ£@*b, HWX7 (30 mL) U1£%£-TZ>£t$:mMQMVtz 0 
@fnaW7K(30 mL)£jjQ;U 7PP*;i>A(30 mL)T2|I]ttffiL 

7PTh7^7^f- A^>/^X^=5/1~1/1) TMMLT 

% HjiOitfJtl (37 mg) *mco 
10 MS (ESI+) 663 (MHl, 245K) . 



f!l4 8 

ter t-75MV { (3R) -1 - [7- (2-7 P D < >i?)V) -1~* 5P;U-2- (2~i~ 7 
+7-6, 7-yk FP-1H-7D >-%-■<( M fcWJ y^^JWAM^- h " 

o ^ 





15 /V "b "NHBoc 'NHBoc 

2-^-7^^-^(400 mg)©xh^ti HP7 7 (20 mL) fc60»^» 
©TKp'fbT- h U (80 .mg) ^lAT, 25*CT 1 TOM^Lfeo Z<DK)fommzi 
ert-^JV {(3R)-l-[7-(2-7 P PA>i?;i/)-l-^5 1 ;i/-2-(^^;i/7,;l/*:XJl/)-6- 
**7-6, 7-7 b HP-1H-:7*'J ^-8 T -f ;W fcMU i*7-3^M#;l7\^- M275 mg 
20 )0fh7kHD77>M (10 mL) £^TLT25t;T3llf P H m#Lfc. £J» 
tel05K^m*U7A7K«(50 mL)SM, KP7 7>£MJBEgicb*: 

^C7PP*;^(30 mL)T3HI$fcffiL£: 0 h 'J ^A«t 

7 D D5jsJ^^;»JHl 00/1-20/1) T^LT, ^jiOgtfJtJ (26 

25 5 mg) 

MS (ESI+) 631 (MHl, 77*) . 
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###14 9 

tert-^l/ {(3R)-l-[7-(2-^DD^>>';i/)-2->'7y-l-^^;M-^y-6, 7- 
o >0 ^ o X 1 

H 2 N^N NC%"^N W 

NHBoc NHBoc 

5 4.5-^'oD-1.2.-3-:^.7 : VU^A^PU K (663 mg)(Di^DP*£>« (1 
0 mL) 4-75 /-2-{(3R)-3-[(.tert-y h^^;Wfc;0 ^5 /] tf^ 
U ^>-l--f ;W-l-(2-^ Da.^^W-lHK 5 

mg) ®i?7PPX^>M (10 mL) ^iPA., tfU^^ (0,512 mL) e>5*£-D 
n*?>Mm (2 mL) &ITFLT, 25 t CT6^TOi^Lfe, ZOKl&mmiZ^h 
10 FP75X20 mD^lJP^Tii^-r >35IU 3$t£MffiMLfco S^S® 

^tJOxh^t HD>'^>M(20 mL) ^0V\Z^mVX2n^)V75. >/r h 7 
kKn77>^(15,mL)$^< WFL, ^{C25'C(C#jaLT«M^L 
&. ^h7kHP77>^MJEg*L^(CSli&«(C10^^.»J'>A7jc«(50 
mD^iin^ 7PP*;kk(40 mL)T3[HiJAmb^o ^Jf £ &l7k«^ h U ^ 
.15 5^MJE^Lfeo #6>nfcg|^£;2j5£# D7 

(->iJ ^>/iil^l/=10/l~l/l) TifiLT, M©g^ 
. (199 mg) 

'HNMR (300 MHz, CDC l, ) <5ppm 7.42 (d, J=7.5Hz, 1H), 7.25-7.16 On, 2H), 6. 
72 (d, J=7.3Hz, 1H), 5.64 (d, J=17.4Hz, 1H), 5.55 (d, J=17.4Hz, 1H), 4.70- 
20 4.68 On, 1H), 3.78 (s, 3H) , 3.53-3. 49 On, 1H), 3.38-3.34 On, 1H), 3.24-3.2 
2 (m, 1H), 3. 09-2.99 (m, 2H) , 1 , 80-1 . 48 On, 4H), 1.41 (s, 9H). 
MS (ESI+) 498 (MHl, 100SK) . ' 

5 0 

25 tert-T^Jl/ {(3R)-l-[2-7"t^-7-(2-^7 □ D^O^W-l-^^-e-^V-e, 
7-vt Kp-1H-:/U >-8-^f ;W tf^U ^>-3-f MJj^a**- h 



) 



\ 
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NC 





NHBoc o NHBoc 

^fJ!/7^>")A^D$ hV3Mfh7h FD^VjgJfc (0.088 mDOfh 
7kFn77>i^(5 *ftl?3 (6 mg) , tert-7*^;i/-7 

^^;^U;i/^nU H (29 mg) /R^tert-^V {(3R)-l-[7-(2-^oa^>> 5 
5 ; M-2->7 /-l-^^;P-6-^V-6, 7-7b b* D-1H-7U >-8--T ;W U ^>-3- 
-f;H*;i/W- h(44 mg)©xh7tKP7^>M(10' mD^JU^TlPtM 
#U 3l^»^T#^ic25t:^#^L^bifc <> .$e»tHJS^^O t C}C^L 
T/fJK^i/^A^D $ hV 3 Mr h 7 1 F □ 75> >M(0. 750 mL) 

.10 /fcT^-^ATKMCBO mL)£tn;i, t 1 h h*0 77>^MJE@*bfc^^ 
gj^x^MlOO m'Dtlttil/c, W^®^7K«^h'J7AT^bv 

,' A=Mt>/Mx^=l/l) T*t®lLT> (12 mg) £#fc 0 

'HNMR (300 MHz, CDC1 3 ) (5ppm 7.43-7.40 (m, 1H), 7.24-7.16 (m 2H), 6.75 (d 
15 , J=7.1Hz, 1H), 5.68 (d, J=16.8Hz, 1H), 5.57 (d, J=16.8Hz, 1H), 4.71-4.69 
(m, 1H), 3.78-3.76 (m, 1H), 3.70 (s, 3H), 3.52-3.47 (m, 1H), 3.15-3.00 (m 
, 3B), 2.77 (s, 3H), 1179-1.48 (m, 4H), 1-42 (s, 9H). 
MS (ESI+) 515 (MHl, 11%) . 

20 5 1 . 

tert-7*9MP {(3R)-l-[7-(2-^PD^>^;i/)-l-^^;i'-2-(^^^)-6-^ 
7-6, 7-t> ? Fn-1H-7*U >-8~Y )V\ fcf^U 5?>-3~f ;W*;Wt^- h 



H 2 N 



NHBoc NHBoc 

#HMT, X^;i/ 4-7^y-2-{(3R)-3-[(tert-7h^^;Ufc;|/)T5y 
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M3.64 ' f0<D\dW>mm (30 mL) WfKV^m-h (1.11 g) € 
■JB^T, 125*CT6«M^bfc 0 R^»«e*25'CK:«^JlxTKK*U^A (2, 
10 g) £in*.T, StKl25t:^MbT6I^raM^#Lfc. £)ft^££25 < Ct;:ft£P 
LT5iaU 5^(Ch;i/X> (30 mL) &M&TttmM^Z»fc&4®mQM 
bfc. EJSS-&*©5 L h5hb , a7 : 7>»at.(30 mL) M^jiJ^A. (2.10 g 
) £iD>L 0 < C«^lLT3^b^^;i/. (0.948 mL) *SSflFL-T*^25'ClC^a 
lsTmffl&ftLft, E.jm&\Zh)l,x> (50 mL) £Jn*T«JEatt8?;StWe§. 
4jsIi^05gLfc. _'_KJ6»&tofc*(10p mL)SJq"*., ^Pp*;kMl00 mL)T3 

=5/1-1/1) Tiltt, *H©SW* (4.20 g) £#fc 0 
'HNMR (300 MHz, CDC1 3 ) <5ppm 7.41-7.38. (m, 1H), 7.23-7.14 (m, 2H), 6.75 ( 
d, J=7. 1Hz, 1H), 5.60 (d, J=17. 1Hz, 1H), 5.50 (d. J=17. 1Hz, IB).. 4.78-4.76 
(m, 1H), 3.77-3.75 On, 1H), 3.53 (s, 3H), 3. 47-3. 41 (m, IB), 3.06-3.00 ( 
m, 3H), 2. 67 (s, 3H), 1. 72-1.44 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 519 (MHl, 100%) . 

##01112 8 

t er { (3R) -1 - [7- (2-* >V )V) -1 ^-2- (* ^;i^:fr) -6-#f 



0 v> < ) 

H2N N ^-i 



o 




o 




NHBoc 



NHBoc 



##09 5 1 £|fO#<£#*rc\ ##0U 2 8©ft^^Uc 
MS (ESI+) .499 (MHl, 865K) . 



12 9 

{ (3R) -1- [7- (2-^ P U-S-y)\s*Ul>V)V)-\-*? : )],-2-(*3-)V?- 
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293 

:fr)-6-;fr*7-6, Fa-iH-7U >-8-f ;W tf^u s?>-3-f M#;w^- b 




&%M5 1£mMOJjfeT\ P%M12 9<Dfc&%)%&J$,Vtc<> 
'H NMR (400MHz, CDC 1 3 ) <5ppm 7.35 (dd, J=5. 0, 8.8Hz, 1H), 6.92 (dt, J=3.0,. 
5 8.4Hz, 1H), 6.50-6.47 (m, 1H), 5. 54-5.43 (in, 2H), 4.78-4.76 On* 1H), 3.79- 
3.71 (m, 1H), 3.52 (s, 3H),. 3.45 (dd, 1=3.3, 12.2Hz, lH), 3.15-3.14 (m, 
1H), 3,03-2.95 (m, 2H), 2.68 (s, 3H), 1.83-1.57 (m, 3H), 1. 55-1. 53 (m, 
1H), 1.41 (s, 9H). . 
MS (ESI+) 537 (MHl, 885K) . 

10 

###| 5 2 

ter t-buty 1 { (3R) -1- [7- (2-2 U a^>^)V)-l-^)V-2- (* ^lOUWwjlO -6- 
sMrV-6, 7-i^k F P-lH-yj >-8--f;W fcWJ v>-3-< h 




1 5 47 t mm<D^fk-C. ###J 5 2 <D4t&® L fc„ 

'H NMR (300 MHz, CDCI,) 5 ppm 7.44-7.41 (m, IH), 7,26-7.18 (m, 2H), 6.75 ( 
d, J=7;lHz, 1H), 5.66 (d, J=17.0Hz, 1H), 5.55 (d, J=17.0Hz, 1H), 4.69-4.67 
On, HO, 3.89 (s, 3H), 3.77-3.75 (m, 1H), 3.56 (s, 3H), 3. 50-3. 48 On, 1H) 
, 3.18-3.16 On, 1H), 3.07-2.97 (m, 2H), 1.84-1.66 (m, 3H), 1.52-1.48 (m, 1 

20 H), 1.42 (s, 9H). . 

MS (ESI+) 551 (MHl, 100S!) . 



##M13 0 

ter t-bu ty 1 { (3R) -1- [7- (2-* ^)V^>-J)V) (* ?)l*)l*=.)V) -6- 
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:t*7.-6, 7-^h KD-iiR/U >-8--f M tf^U v>-3-<;i/}^;w\^- h 



o 





0C¥K} — \0>Q 

NHBoc 0 NHBoc 



MS (ESI+) 531 (II* +1, 66X) .. 
###11 3 1 

tert-butyl {(3R)-l-[7-(2-£ P D-5-7;P^dy<>^;0-l-^^;W-2-(^5 i ;WX;!/ 

O ,A>A F ° 



10 "NHBoc ' b "NHBoc 

47t RIflSGCfrjrT?, 13 1 (D{b^^^ L^Co 

'H NMR (400MHz, CDC1 3 ) 6ppm 7. 38 (dd, J=5.0, 8.8Hz, 1H), 6.96 (dt, J=3. 6, 6 
.6Hz, 1H), 6.49-6.47 (m, 1H), 5.60-5.48 (m, 2H), 4.69-4. 67 (m, 1H), 3.89 ( 
s, 3H), 3.79-3.74 (m, 1H), 3.56 (s, 3H), 3.54-3.52 (m, 1H), 3. 25-3. 20 (m, 
15 1H), 3.07-2.93 (m, 2H), 1. 88-1.85 (m, 1H), 1.76-1.74 (m, 2H), 1.57-1.54 (id 
, m, 1.40 (s, 9H). 
MS (ESH) 569 (M*+l, 37SK) . 

. mm 5 3 

20 tert-^;W {(3R)-l-[7-(2-^ UU<>y)V)-\-*?)Wb-it*y-l-(7 

;1/t)n-;1/)-6, 7-yh Fp-ih-7°U >-8HVW tMU ^>-3-r;H*;u/N^- K 
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2 9 5 




###|4 7 tmWjj&-C\ 5 3 (Dit^m^^tco 

'HNMR (300 MHz, CDC1 S ) 6 ppm 8.06-8.03. On, 2H), 7.77-7.72 On, 1H), 7.65-7 
.59 (1, 2H>, 7.41 (d, J=6.4Hz, 1H), 7.24-7.16 (m, 2H), 6. 68 (d, J=7.5Hz, 1 
5 H), 5.64 (d, J=16.8Hz, 1H), 5.53 (d, J=16.8Hz, 1H), 4:67-4.65 On, 1H), 4.0 
4 (s, 3H), 3. 71-3. 69 (m, 1H), 3.41-3.38 (m, 1H), 3.02-2.94 On, 3H), 1.76-1 
. 43 (1, 4H), 1. 39. (s, 9H). 

##0iJ5 4 

10 tert-7*^{(3R)-l-[7-(2-7DD^^^ 

)-6, 7-^t h p-ih-Vu >-8--r;wtf^'j v>-*-iMX)\frt*- h . 




5^7x7-^(275 ig)©Th7tFD77>« (20 mL). ^60^*©tK^ 
ikjr hWJ* (80 mg) 25t:Tl BtP^&L-J'c. JI©£j&^$efctert-7* 

15 9^ {(3lO-l-[7-(2-?DD^;/;x;»-^ 

6,7-^k Fo-lH-7*U >-8--r;W fcWJ^>-3~f JW#;W\*;*- h (3- 85 g)©fh 
^hHP7^>M (10 mL) *ffiTLT2SX;T*mffi$mLtc.o S^«^10« 
U.^A7jcM(50 mL)£Jn*-> xh^kF07^>^MEE@*Lfc^C^ 
' np^A(30 mL)T3llj4{ilbito »S^««^hU^AT^b, 5® 

, 7 DPJjs;i/A/^^y-;l/= 100/1 -20/1). TlUbX. (262 mg) 

'HNMR (300 MHz, CDC1 3 ) 5 ppm 7. 64-7. 64 On, 2H), 7.46-7.38 (m, 4H), 7.23-7 
.12 On, 2H), 6.69 (d, J=6. 0Hz* 1H), 5.59 (d, J=17. 1Hz, 1H), 5.49 (d. J=17. 
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1Hz, 1H), 4.75-4.73 (m, 1H), 3.71-3.69 (in, 1H), 3.66 (s, 3H), 3. 36-3. 32 (m 
, 1H), 3.01-2.97 (m, 3H), K 70-1. 40 (m, 4H), 1.40 (s, 9H) . 
MS (BSIt) 581 (MHl, 28JK) . 

###15 5 

tert-y^l/ {(S^-l-^-^-^dPA^^W-l-^^-e-^V^-aH-tfp- 

;i/-i--r;i/)-6, 7-yk kp-ih-7*«j >-8--r;w VsiVzty-MMJDwr*- y 

O NHBoc \J NHBoc 

en-JK67 mg)OT-h^h,FD7^>^ (5 mL) f£60*^*©7Mi{|^ h U 

*r& (32 mg) £Jd*lt, 6ot:TiP#r B iti#bfe, e:o«M^25t:ic^LTt 

ert-^l/ {(3I0-1-[7-(2-^DP^>^;|/)-1-^5 1 ;1/-2-(^5 1 ;I/7 > ;|/4n^;1/)-6- 
^y-6,7-^k KP-lH-7°'j >-8-<;W h!^U v>-3-f;W5&;i/A^- h (110 mg 
)©Tb5tKD77>ii (2 mL) &MTLT25t:-eWBm#L,^ 0 &J&gft- 
^fpii^T>tn>i7A7K^(50 mD^Di, ^H^b KP75>£^J£§£ 
Lfcmz? OD^M (50 mL)-C3Httfflbfe. «)i^il7jcM^ b U 

->U^y;k -\^>/Kmx^;i/=5/l-l/2) T»MbT, ^©gftti (89 mg 

) £#fco 

'HNMR (300 MHz, CDC1 3 ) <5 ppm 7. 43-7, 40 . (m, 1H), .7. 24-7. 18 (m, 2H), 7.09 ( 
t, J=2.2Hz, 2H), 6.82 (d, J=6.8Hz, 1H), 6.35 (d, . J=2. 2Hz, 2H), 5.64 (d, J= 
17.0Hz, 1H), 5.54 (d, M7.0Hz. lH), 4.76-4.74 (m, 1H), 3. 77-3,75 (m. Iff) 
, 3.50 (s, 3H), 3.45-3.42 (m, 1H), 3.15-3.02 (m, 3H), 1.77-1.42 (m, 4H), 1 
.41 (s, 9H). 

MS (ESI+) 538 (MHl, 100%) . 
5 6 

tert-7'3MI/ {(3R)-l-[7-(2-^PP^>>?;i,)-l-^^;U-6-^V-2-(2-^Vlf 
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2 9 7 

a u p>-\-<)V) -6, f d-ih-^u >-8-r m tf ^ y s^-sh* ;w #;w\^ 




O NHBoc VJ NHBoc 

5 5 tmm<D-%mx\ ###g 5 6 oi^m^^tco 

1 H NMR (300 MHz, CDCl 3 ) 6 ppm 7.42-7.39 (m, 1H), .7. 23-7. 17 (m, 2H), 6.81-6 
.78 On, 1H), 5.63 (d, J=l 7.0Hz, 1H), 5.52 (d, J=17,0Hz, 1H), 4.75-4.73 (m, 
1H), 3,78-3.76 (m, 1H), 3.53 (s, 3H), 3.46-3.42 (m, 1H), 3.08-3.00 (m, .3 
H), 2.61-2.56 (m, 2H), 2.30-2.17 (m, 2H), 1.75-1.42 On, 6H), 1.41 (s, 9H). 
MS (ESI+) .556 (MHl, 1990 . 

13 2 

tert-y^l/ {(3R)-l-[7-(2-^Dn^>^;V)-2-yx^;i/T5 /-1-^^;W6-^ 

y-6, 7-^t Kd-hk/u >-8-<;i/] tf^sU ^>-3--f;w}*;w\^- h 

o X). 




x O . NHBoc H NHBoc 

i5 . : pgm 5 5 £mm(Djj&x\ mmm 132 co-fb-s-^^^ufco 

MS (ESH) 564 (M + +l, 73*) . 

/ 

###15 8 

3-{[8-{(3lO-3-[(tert-^h+v*;Ufc;i/)75y]tf^'J> > >-l-^M-7-(2-^ 

20 □□^>> ? ;0-i-^^-6-^y-6, 7-^t Ha-iH-yj >-2-^;n^Msm 
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mm* 3 tmmmmx\ 5 8 <D4t&m&$vit. 

MS (ESI+) 609 (M*H, 56*) . 



5 3 3 

4-{[8-{(3R)-3-[(tert-^ h^>^;i/^-;W 75 A tMU i?.>-l-f ;P}-7-(2-^ 

nit 




10 ###14 3 £ ###| 13 3 ©<ft£tj *-&fil£ Lfc. 
MS (ESI+) 609 01* +1, 75*) . 

###16 7 

TU;i/ [8-{(3R)-3-[(tert-^h*^*;i/te;P)75/]lfAU^>-l--1 > ;!v}-7-( 
15 2-^OD^>^V)-6-t*V-2-7i;+H,7-^t Kn-HK/U >-l--f;W7t 




###13 1 tPIHw^T, ###|6 7©^tl&^Lfco 



'HNMR (400 MHz, CDC1 3 ) <5ppm 7. 41-7. 37 (m, 3H), 7.26-7.17 (m, 5H), 6. 78 ( 
20 d, J=7.0, 1H), 5. 88-5.85 (m, 1H), 5.55-5.46 (m, 2H), 5.33-5.21 (ra,' 2H), 5. 
00 (s, 2H), 4.79-4.59 (m, 1H), 4.68-4.11 (m, 2H), 3.76-3. 68 (m, 1H), 3.37 
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(dd, J=3.2, 12.5 Hz, 1H), 3.05-2.96 (m, 3H), 1. 75-1. 50 (m, 4H), 1.40 (s, 9 
H). 

MS (ESI+) 649 QtH, 3056) 

.5 6 8.. 

TV)V [8-{(3R)-3-[(tert-^h^v*;^-Ji/)T5 /] ^<J^>-KM-7-( 

2-^PD^>^;W-2-(^^;W7;;i/^ri;i/)-6-^*y-6,7-^t ho-ih-^u >-i- 




2-[(3R)-3-75 J tf^U v>-1-T;H-3-(2-^ □ U-^-y)V^U^>P)V)-^-^ 
;i/-6,7-i?tK Otf^/O [l,5-a]tf^^>-4(5H)-^->(380 mg)(D^^y-;i/-7K 

15 ^DD^;i/AT3mttmbfeo -&t»-&fc^s^»^7KT^u wmm.-t 

KU£A?&*§U. 3||£p£MV*:. #e>n^S^ (440 mg) 

'H NMR (400 MHz, CDC1,) «5 ppm 7.40 (dd, J=7.8, 1.5 Hz, 1H), 7. 27-7.22 (i, 
2H), 6.81-6.76 (i, 1H), 5. 93-5:88 (m, 1H), 5. 65-5. 60 (in, 1H), 5- 31 (dd, J- 
20 1,4, 17.2Hz, 2H), 5.28-5. 23 (m, 2H), 4.73-4.67 On, M), 4.70-4.65 (m, 2H), 
3.81-3.76 (m, 1H), 3.55 (s, 3H), 3.19-3.14 (ra, 1H), 3.08-3.03 (in, 2H), 1. 
74-1.69 (m, 1H), 1.61-1.51 (m, 3H), 1.40 (s, 9H). 
MS (ESI+) 635 (M + +l, 36%) . 

25 ###16 9 

2- [ (3 R) -3-7 5 J M 1 'J V >-W ;W -3- (2-# D U-S-y)V* P ^ > $>/W -5-^ 
;i/-6, 7- v h H P tf ? 7P [1 , 5-a] If ^ V >-4 (5H) > 



\ 
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[8-{(3R)-3-[(tert-^ b+yAJ^JW75 7] tf^U >- 1 —f )V) -7- (2-# D 
n^>^)-2-(*^5W-6-:^ 

mg)©N, N - iS*^)l*)V&7$ >-£ D P *Jl/A*g£M& (5. mL + 5 mL) 
tC^M^U 1^^(828 mg), 3-y.D^EyD^>(0.312 mDUPi, SJ5&»p®T 

i?X^= 20/1 -4/1) T^I-ilU ^jKDSft^ (490 mg) 

'HNMR (400 MHz, CDCl 3 ) <5ppm 7. 39 (dd, J=1.5, 7. 8Hz, 1H), 7.23-7.18 (m, 2 

H), 6.81-6.76 (m, 1H), 5.93-5, 88 On, 1H), 5.56-5.51 (m, 2H), 5.30 (dd, J=l 

.4, 17.2Hz, 1H), 5.23 (d, J=10.4Hz, 1H), 4.90 (s, 2H), 4.80-4.75 On, ID. 

4.69-4.64 (m, 2H>, 3.82-3.77 On, 1H), 3.49-3,44 On, 1H), 3.10-3.05 On, 3H) 

, 2.68 (s, 3H), 1.83-1.78 On, 1H), 1.61-1.51 (m, 3H), 1.42 (s, 9H). 

MS (ESI+) 603 (MHl, 99K) . ' 

###J 7 0 

[8- { (3R) -3- [.( t ert-T' h * isfVltf - )V) 7 5 J ] fcf^ U V >-l~1 M -7- (2-7 p d 
^>V)V)-2-X*^)V3-*)-b--**y-§, 7->?t Ka-iH-y ij >-if*-;WR» 




x^;i/ [8-{(3R)-3-[(tert-^h^5/^;i//jf-;u)7$y] e^u-7>-i— OI/M- 
tt-^Do^^;!/)^-^;^:^^ 

7irr-h(650 mg)(Z)xh^kHn7^>-X^7-;i/^^(ii mL+ 5.0 m 
L)fc«{bU^^A7j<«(lN, 11 mL)^Px.S«^60t:T10^»«^b 



) 
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(740 mg) 

.5 'HNMR (400 MHz, CDC1 3 ) <5ppm7.37 (d, J=7.5 Hz, 1H), 7.22-7.17 (m, 2H), 6 

.77 (d, J=7.4Hz, 1H), 5.57-5. 52 (m, 2H), 4.87 (s, 2H), .4.85-4.80 (m, 1H), 
3.79-3.74 (in, 1H), 3.49-3.42 (i, 1H), 3. 11-3. 06, (m, 3H), 2.66 (s, 3H), 1. 

81-1.76 (i, 1H), 1.75-1.48 (m, 3H)< 1.41 (s, 9H). 

MS (B.SI+) 563 (M + +l, 90*) 
10 . •' ;_• ; • ' 

###|7 1 

X.^)V [8-{(3R)-3-[(tert-7>^'>^^^;WT5 /] fc!^US*>-W;W-7-.( 
2-7 P P ^ >>?;W -2- (7 fvfo^ft -6-^-^7-6, 7-y k H P-IH-T'U >-M M 7 




[8-{(3R)-3-[(tert-7 h^>#;i/fc;U)y.S /] H^U V>-\-i )V}-1- 
(2-7 DD^>^V)-6-t+y-m*+V-2, 3, 6, 7-x h 7 1 FP-1H-7U >-l- 
-f;W7-kx-h(L07 g)©7-fehnhU;^^(27 mL)£^$tfjU7A(489 mg) 
, a-Tfb^HO.llO m-D&JD*., ^fiT2&ff B 1iI#Lfc. £jfc$£MlHi&gb 

20 , 8s2tfc7k£in;L> 7PP*;uAT2inttmbfc. -&t>-&^an*^7jca^^-h 

774- ('>'J^^>. 7PP^A/fff^X5 1 ;i/=10/l~5/l) T?$H» 
(0.690 g) £#fc e 

'HNMR (400 MHz, CDC1 3 ) (5 ppm 7.44-7. 39 (m, 1H), 7.21-7.16 (i, 2H), 6.81-6 
25 . 76 (in, 1H), 5:58-5. 53 (m, 2H), 4.86 (s, 2H), 4.82-4.77 (m, 1H), 4.26.-4.21 
(m, 210, -3.82-3.77 (m, 1H), 3.48-3.43 (m, 1H), 3.12-3.07 (m, 3H), 2.68. (s 
, 3H), 1. 82-1. 77 (m, 1H), 1.67-1.51 (i, 3H), 1.42 (s, 9H), 1.30-1.25 (m, 3 
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H). 

MS (ESI+) 591 CM* +1 » 84%) ... 
##0)J7 2 

. 5 [8-{(3R)-3-[(tert-^h+^Jl/fc;l/)75 /] tMU S»-l-f ;W-7-( 

2-^7 D □^>^W-6-^V-2-5 : 3, 6, 7-t h 7 1 HP-IH-^U >-l- 




10 . ^yFMC, 2-[(3R)-3-75/ tf^U^-l— r;i/]-3-(2-i7DP-5-7;i/^P^ 
^^W-S-^^-e.T-^t KPtf^VD [l.S-aie^v^^Hj-jfXlS^ g) 

15 ^JBEWt^ri:^ Sfi©@l$tj<Da£/fc^ (l"5.'4g)-*»fc. 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 45-7. 40 (m, 1H), 7.28-7.23 (m, 2H), 6.97-6 
.92 (m, 1H), 5. 52-5.47 (m, 2H), 5.19 (s, 2H) , 4. 68-4. 63 (m, 1H), 4.20 (q, 
J=7.1 Hz, 2H), 3.81-3.76 (m, 1H), 3.72-3.67 (m, 110, 3. 30-3. 25 (m, 3H), 1. 
88-1.83 (m, 1H), 1.66-1.61 On, 2H), 1.53-1.48 (m, 1H), 1,41 (s, 9H), 1.26 

20 (t, J=7.1 Hz, 3H). 

MS (ESI+) 577. (M*H, 542!) . 

##0iJ7 3 

2- [ (3 R) -3-7 ^ J if ^ U 5? >-l--f ;W -3- (2-^ P P-5-7 P ^ >>UW -5-^ 
25 JH,7-ykh'Dtf7yD [l,5-a]tf^v>-4(5H)-^-> 



WO 2004/096806 PCT/JP2004/006104 



3 0 3 




X3\>1/ 4-7 5 J -2- { (3R) -3- [ ( t er t-7 h * )W~)V) 7 5 7 ] bf ^ U v> 

-f .;W-i-(2-? □ o^>^;w-ih-< 5 ^i/-;i/-5-^;i/#^Fi/ h (u. 8 g) ©x 
*/-;i«(62 mDicx^i/ -ry^^T^-hT-irx-hao.o g)£g&T;ta 

nfe^M^ v #77 << - (s> u ts >f)v, >/fi£xf ;w= 5/1 ~ 

1/1) T»I*-»«U SjS^iftt/ (15.4 g) 

! H NMR (400 MHz, ,CDC1 3 ) <5ppm 10. 9 (s, 1H), 9. 50 (brs, 1H) , 7.44-7.39 (m, 
1H), 7. 25-7. 20 (m, 2H), 6. 72-6.67 (m, 1H), 5.34 (s, 2H), 4.65-4.55 (m, 3H) 
10 , 4.25 (q, J=7.1 Hz, 2H), 4.20-4.15 (in, 2H), 3.90-3.85 (m, 1H), 3.11-2.91 
(m, 3H), 1.94-1.89 (m, 1H), 1.61-1.48 (m, 3H), 1.41 (s, 9H), 1.31 (t, J=7. 
1 Hz, 3H), 1.20-1.15 (m, 3H). 
MS (ESI+) 623 (MHl, 100%) . 

15 ###J 7 4 

8-{(3l0-3-[(tert-^h+^;^x;WT5y]H^')^>-l--l';P}-7-(2- 
^ P □ ^ > p)V) -6-** 7 -6, 7->> h H a -lH-y U >-2-# h 




* 8- [ (3R) -3-7 ^ y tr^ u >-i--r ;w -7- (2-^ p d ^>y;w-6-^y- 

20 6,7-S^t KP-lH-^U^-^Jl/^^lz-h (367 mg) (367 mg) Cfh7tKn 
7?> (10 mL) lit * (5 mL) RMMWtK (5 mL) £inx.> v^ter 
t-7*9\n^;*J--#*-h(192 mg)^*n^.25 , C-r4I^F^^l/^c Kfofe^WRM 
%Ltz.mz, mm^)V (150 mL) Sim*., TKRMfn^b^ h 'J 7 A* 
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^=100/1-30/1) T**»l/T* SHOitift (102. mg) 
MS (ESI+) 517 (MHl, 1935) . 

###17 5 " 

7U> [8-{(3R)-3-[(tert-:/h*:>^ 

2-^ D P ^>s;;W -2-yJ 7 V-6, 7rS>fc F D-lH-y U >-l-^f )V] 7-fex- 




7V)V [8-{(3R)-3-[(tert-yh^^;i/fc;W75/]tf^U^>-l-<;W-7- 
(2-^ O 0^>y;i/)-2-(^f;U^;W-6-t^V-6, 7-y t KD-lH-yU >-l- 
<;W7-fex-h(505 mg)©N, N-5?^^*;PA75 F^(3.6 mDCOtT 

15 Bfc**^KU£A£jQ*., flMKST^UtttU ^PP*;i/AT2lHiaffibfeo 
= 1/0-10/1) T»«-'»«U-ai©Btt* (245 mg) 

'H NMR (400 MHz, CDC1 3 ) <5 ppm 7. 44-7. 39 (m, 1H), 7. 25-7. 20 tin, 2H), 6. 80-6 
20 .75 tin, 1H), 5. 94-5.89 tin, 1H), 5. 63-5. 58 (i, 2H), 5.36-5.31 On, 2H), 5.02 
(s, 2H), 4.75-4.70 (m, 3H), 3.80-3.75 tin, 1H), 3. 57-3. 52 tin, 1H), 3.30-3. 
25 tin, 1H), 3.10-3.05 (m, 2H), 1.89-1.84 tin, 1H), 1.71-1.56 tin, 3H), 1.41 
(s, 9H). 

MS (ESIf) 582 (MHl, 100*) . 

25 

###17 6 

X W 4-7 S J -2- { (3R) -3- [ (t er h * Jltf-fr) y $ J ] fcf * ij $? >-i-^ 



) 
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M -1- (2-# P P ^ >z»V) -1H-- T 5 y \A-;i/-5-# S> I/- h 





A Q NCN NHBoc 

xh^bHP7^>(223 mL) K^&T*7kiltte* h U <7£ (60V 2.01 g)£JjP3. 
, 30#W#bfc o H^fcX^l/ N-[(Z)-{(3R)-3-[(tert-^h^^*;i/^^;i/) 
5 75 /] fc^U py-\~iM irsT J^ 5 /) *5P;i/|-N-(2-£ P P^>^;W #U v 
^- h(16.0 g)09T-h^tib*P7^>«(100 mL) £0 < CT?JP*., ^T?2B#Fh1M 
S^^0t:«^Jb, tK(1.8 m L)£&:f $KiP;L* #V>T&flJM;7 

gWtl^ffi^^ (16.7 g) 

'HNMR (400 MHz, CDC1,) <5ppm 7. 39 (dd, J=1.6, 7.7Hz, 1H), 7.23-7.18 (m, 2 
H), 6.81-6.76 (m, 1H), 5.31 (s, 2H), 5.23-5.03 (m, 1H), 4.12 (q, J=7. 1Hz, 
2H), 3.82-3.77 (m, 1H), 3.38-3. 33 (m, 1H), 3.05-3.00 (m, 3H), 1.80-1.75 (m 
15 , 2H), 1.62-1.57 (m, 2H), 1.41 (s, 9H), 1.02 (t, J=7. 1Hz, 3H). 
MS (ESH) 478 (M + '+l, 100%) 

> . 
#WJ1. 3 4 

X^;i/ 4-T$y-2-{(3lO-3-[(tert-7>^^;i/^x;i/)75 7]tf^ l J> ? >-W 

20 ;H-i-(2-^5 1 ;i/^>^W-iH-^5^y''-;i/-5-^;i/^^re/i/--h 

T NHBoc h 2 n"^n 

^^O^O NCN NHBoc 

###y 7 6 tm&<DJj&x\ mmm 134 <D^£#j££j&bfc. 

'H NMR (400MHz, CDC1 S ) <5ppm 7. 15-7.05 (m, 3H), 6.63 (d, J=7.3Hz, 1H), 5.17- 
5.10 (m, 2H), 4.98-4.96 (m, 3H), 4.08-4.06 (m, 2H), 3. 76-3. 73 (m, 1H), 3.2 




X. 
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9-3.25 (m, IB), 2.97-2.86 (m, 3H), 2.33 (s, 3H), 1.85-1.49 (m, 4H), 1.41 ( 
s, 9H), 1.07-1.01 (m, 3H). 
MS (ESI+) 458 (MHl, 1008!) 

4-75/-2-{(3R)-3-[(tert-:/h*^ 

M-\-{i-^)V^y^M -1H-- r $y\/-;i/-5-^;i/^i>i/-> 

" Y ^NHBoc H^N^O ' " 

X^ 0 -^ 0 NCN NHBoc 

##0!) 7 6t |W|il©^T, 13 5 <D{t'£>®*&j8, Lfc. 

'H NMR (400MHz, CDCI3) 6 ppin 7. 33 (dd, J=5.0, 8.7Hz, 1H), 6.90 (dt, J=3.0,8 
.4Hz, 1H), 6.54-6. 52 (m, 1H), 5.21 (s, 2H) , 5. 02-4. 96 (m, 3H), 4.14-4.10 ( 
m, 2H), 3. 79-3. 7Um, 1H), 3. 28 (dd, J=3. 2, 12. 1Hz, 1H), 2. 96-2. 82 (m, 3H) 
, 1.79-1.51 On, 4H), 1.41 (s, 9H), 1.10-1.08 (m, 3H). 
MS (ESI+) 496 (MHl, 100*) 




##011 7 7 

X3MI/ N- [ (Z) - { (3R) -3- [ (t er h ){,•$-){,) 75 7 ] tT^ U V>-\-+)V} ( 
->7 7 -f 5 / ) * -N- (2-2 □ □ ^ > *J)V) ? U S>^- h 



/sAq NCN f y ^^NHBoc 




X^JU N- [ (E) - { (3R) -3- [ ( t er i-f h * ^ M - )\>) 7 5 J ] tf A U 5> >-l--f ;i/ 

} (v7y-r ^ y)x^;i/]^u^-h (21.0 g)©7-fehxh»j^M(ii3 mut 

^T2-^DP^>>>;i//o=- F(18.3 g), ^®tfHJ^A(24.6 70^7? 
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L, *B<0S.Wfc (16.3 g) 

'HNMR (400 MHz, CDC1 3 ) 6 ppm 7.45-7.40 (m, 1H), 7.34-7.29 (ffl 3H), 4.63-4. 
58 (m, 2H) , .4.22 (q, J=7. 1Hz, 2H),. 4.03-3.98 (m, 2H), 3.76-3.71 (m, 2H), 3 
.54-3.25 (m, 4H), 1.95-1.90 On, 2H), 1.71-1.59 (m, 2H), 1.44 (s, 9H), 1.29 
.5 (t, J=7. 1Hz, 3H). 

MS (ESI+) 478 (MHl, 82*) 

##0U 3 6 
. X^l/.N-[(Z)-{(3R)-3-[(t^ 

io yyy -f ^ /) ^ -n- (2-* > vm? y h 




l H NMR (400MHz, CDC 1 3) <5 ppm 7. 24-7. 18 (m, 3H), 7.13-7.11 (m, 1H) , 4.89-4.80 
(m, 1H), 4.49 (s, 2H), 4.19 (q, J=7. 1Hz, 2H), 4.02-3.88 (m, 2H), 3.76-3.5 
15 7 (m, 3H), 3.42-3.40 (m, 1H), 3.25-3. 20 On, 1H), 2.23 (s, 3H), 1. 95-1. 87 ( 
m, 2H), 1.71-1.61 (m, 2H), 1.43 (s, 9H), 1.27 (t, 1=7. 1Hz, 3H). 
MS (ESH) 458 (MHl, 37*) 

13 7 

20 X5P ;P N- [ (Z) - { (3R) -3- [ (t er \-~? h )Vtfzi)V) 75 7 ] tf^ U i»-l--r ;W ( 
1/7 J < 5 V) ^5 1 ;W-N-(2-^ p p-5-7;P^P^>> J ;i/)^U 5/*- K 



0 ° ^\_A_ NCN 



^° 0 . /-o A o NCN 

##0J 7 7.£^=l§<2#8n:% 1 3 7 

'H NMR (400MHz, CDC1 3 ) <5ppm7.36 (dd, J=5.0, 8.8Hz, 1H), 7.08-7.06 (m, 1H), 
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7.03-6.98 (m, IB); 4.79-4.74 (m, 1H), 4.62-4.52 (m, 2H), 4.23 (q, J=7. 1Hz 
, 2H), 4.03-3.89 (m, 2H), 3.74-3.59 (m, 3H), 3.42-3.38 (m, 1H), 3.20-3 16 
(m, 1H3, 1.95-1.-71 (m, 2H), 1.70-1.69 (m, 1H), 1. 59-1. 56 (m, 1H), 1.43 (s, 

9H), 1.29 (t, J=7.1Hz, 3H). 
.5 MS (ESI+) 496 (H*+l, 48*) 

mW7 8 

X5PJI, N- [(B) - { (3R) -3- [(ter t-7 b* : >fr)ltf-)l) 7 5 / ] U V>-\-^ M ( 

10 - /Vn> ncn 

v7x-;u yyy-f5 H^-^^-h (86. 8 g)02-yp/V-;UM^(1.46 
L)^«(R)-tert-3-^;i/tf^U^>-3--r;i/*;W\^-h (73. 0 g) £in*. 
, SJi&^^MT30M^L^o ^«^50 < C^#^L, .^U^>X^J1/XXx 

;k&m&(254 g), t> >jx^75 X254 mi) ^^\mm^xm:<miz 

*PP«^T2|sI«ab£. ^t>^c«g§»W^h>J^^-e^L., 5 

ju, A^-y->/Mx^=i/i-o/o T-ftM-minv, mrnvm® (133 g ) * 

20 7^7rXtUT#fc. 

1 H NMR (400 MHz, CDC1 3 ). <5ppm 5.61 (br, 1H), 4.66 (br.lH), 4.24 (q, J=7. 1 
Hz, 2H), 4.25-4.20 Ob, 1H), 3.78-3.37 (a, 5H), 1. 98-1. 93 (id, 1H), 1.85-1.8 
0 (m, 1H), 1.71-1.66 (m, 2H), 1.45. (s, 9H), 1.30 (t, J=7.1Hz, 3H).. , 
MS (BSI+) 354 (MHl, 20*) . 

25 

##0§ 7 9 

8-yD^-7-(2-^DP^>^;W-l-^^;i/-2-7xx;i/-l,7-vt:HP-6H-7 , 'U>- 
6-^> 
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=E-l^(2-t? D O^>^)-2-7x^H, 7-S?b H P-6H-7°U (1.00 g) 

mm*m&£ u ? p p*;i/AT2[§j&ffi ^t>^rcmmm^M7mmi- h u 

7.^- <->u*y;K ^PP^UAM^y-^ioo/i-so/i) w 

(1.03 g) ., 
10 'HNMR (400 MHz, DMSO-d 6 ) 6 ppi 8. 13-8. 08 (m, 2H), 7.65-7.51 (m, 4H), 7.4 
1-7.36 (m, 1H), 7.34-7.29 (1, 1H), 6.66-6.61 (m, 1H), 5.73 (s, 2H), 3.31 ( 
s, 3H). 

MS (ESI+) 431 (MHl, 100JK) 
15 1 3 8 

3-S?7;k*P* Y**y.7~ x ) > (4.90 g) ©15*«7K^(100 mL)^, 0*01? 
m&Mi-hVV& (2.34 g) 07jc^ (20 mL) £$TLT30#ra#bfc. 
20 |&^C#mU $e»t70 , CT«LT2R#m^bfco KS^m^Wi^mh^ 
(100 mL) ^j&D^TMx^;U- (100 mL) T*&ffiL£o h U 7 

=50/i~5/o -e^i-iiu mmom'® (2.13 g) 

25 'H NMR. (400 MHz, CDC1 3 ) 6 ppm 7.21 (t, J=8.2Hz, 1H), 6.70-6.62 (m, 3H), 6.4 
9 (t, J H ^=72.5Hz, 1H), 5.40 (br, 1H). 
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13 9 

H °x^ 0Bn ^^x^ 08 " ^°x^ 0H 

MmnrnMrf, 3-^ >*?)v** x / -)i a. oo g) o^/h ? t h p y =? > 

«(40 mL)lC> B^-fe^A (2.34 g) , .Z-^Dni^V-p- MH^M 
(9.39 g) ^^65 < C-e30^mM^Lfe. S^^^Mfc^U 0# 
Sr5^{CT^#, 5^^ffi^|gbfc. .$^IC^«0h;i/X>^ (50 ! mL) 
fctert-^h^^U^A (6.73 g) ^ftJ^.T110l3Tl^r H m^bfc. 
i&fc&jiflU zk (300 mL) £jtjn*-Tlt&X3^ (300 mL) T^tBLfe. ^$IJf 

>/^X^=100/l~20/l) T^II-^ML^ hfx;|/X-T-;V^P B 1#: (3.44 g) 

'H NMR (300 MHz, CDC1 3 ) dppm 7.44-7.18 On, 6H), 6. 72-6. 59 (i, 4H), 5.04 (s 
, 2H), 4.77 (dd, '7=1.6, l'3.7Hz, 1H), 4.43 (dd, 1=1.6, 6.1Hz, 1H). 

giiffl^T, ^X^JM (11.58 mLlMA^>« ) 
>®Wi (12 mL) Sr-5'Ct^bX, MJ^PPlt^ (1. 89 g) ©1, 2-^P PX 
(5 mL) Srl0o< D^TLT20^«#bfc. SSlC^H- K;<^> (0. 
93 mL) £^TbT10Mm#bfd£, JifacDtfx^x-x^P^ (1. 31 g) ©1 

,2-^ODI^« (5 mL) ^Tbfco ^<Dmk*\z2mmftttTmm.\z%- 

ubm&m.WLt£ 0 fcjfcmmmm (20 mu mwxxiA-j^uux^y^^ 

gStfcttyl^jH-fJk (200 mL) T*«b£ e WM£lN:!&gg, 2.5N« 

it± h u •? &*mwt, mum.i^ b u ^atk^t-^u m&msfr mj at* 

(vU*y;|/, ^*1*>/lMx3 L ;k=100/l~20/l) T^K-SfSL, 
D3j?^y7i/-Jl/©'<>^H-7 i Jl. (0.74 g) #fCf#S>tl&^>>W 
X-x;P (0.74 g) ©fh7kHD77> (20 mL) RZtX9S~-)V (20 mL) 
l0K^S^A-#-#>M$ (50JK wet) (0.36 g) *JOAT;!lc*£H&T, 
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k>m^Bmmvx^m-^n^u^yyx.y-)v co.51 g) 

■H NMR (300 MHz, CDCI3) <5ppm 7. 12 (t, J=8. 0Hz, 1H), 6.65-6.56 On, 2H), k 
6.45-6.41 On, 1H), 5.33 (br, 1H), 3.71-3.66 'On, 1H), 0.76-0.73 On, 4H). 

.5 

SUM 

In vitro DPP-IV gyjf£lg!l2gja% 
10 'bpP r IV»#^6^^Jilit-, )*V»ttthJlil?ltft7y'fe<;ty7T- (25mM Tris- 
HC1, 140mM NaCl, lOmM KC1, pH7.9) \ZX^LXMWZ^m Lfc 
f inal 5fg5f^ h hlfo.m : f inal 10fg«) c 

iPU ^jfiKT-f >+a^-him MM (Glycyl-L-Proline 4-Methyl- 
Coumaryl-7-Amide, YWlfk) £»m00/zM£&& £5 izmtiQL&UlZX 

15 RjS^iifco .^m^tel2.5«i:^§«fca»J!jnbT^^±$-&, Sift :7V ' 
-bU-^-^ffl^T, ®^«360nm, $0£&:B46Onmt:mt3^«^£}i^b 
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mi). 





DPPIVPl^tt 
IC 50 (nM) 








8 


— 


mmi 6 


1 4 


8 


mmm 5 


1 6 


— 




1 . 


3 


Htf&0!l2 9 


5 


— 


&«0!6"4 


13 . 


7 


•$mm$ i 


27 


1 0 


HJ&0H6 8 


. 56 


1 7 


H«5fl|7 3 


4 0 


2 1 


4 


8 9 


6 7 


HJSM5 2 


1 7 


9 . 


«0iJ4 9 


1 4 


6 


M^J 5 3 


2 1 


8 


IWJ7 6 


1 2 


6 


*«9 1 


2 7 


1 0 




8 0 j 


54 


«0!I4 5 


2 3 


7 


HJBfll 6 0 


4 1 


1 8 


^mm3 9 


2 4 


1 5 


«#|9 3 


i .1 0 


8 


mmm 9-4 


6 5 


2 2 




.3:0 


2 4 


■?mm 1 


19 3 


10 4 


*J6W9 2 


2 2 


9 


#i»ll 0 8 


7 


2 


*»W107 


7 


2 



(- : *&ft) 



I^77t-f/t77 7- (25mM Tris-HCl, 140mM NaCl, lOmM KC1, pH7. 9). \ZT%> 
(final 20fg«) UMmitmWzmS. (Glycy 1-L-Prol ine 4-Methyl- 
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1 Coumaryl-7-Amide, *7?Pfflffi) **«ftlO0/iMfcfcSJ;'3 fci^l/SftfcT. 

.5 ffitt<Z)ffl£*f|-*U M*DPPIV|fiW£gtBl//c, DPPIVIfi**£7 r Dy 
hbfc7*57T©®« (AUC 0 .J SgttlU ttjKft^toCDid vivofcWSDPPIVlfi 



<«2) 





4mfc^«##£0#iimfc# # sua** (x) 


05 Xh) 


! In 


2h 


4h 


6h 


2 4h 


H«J 6 4 


24 


21 


28 


23 


1 


347 


7 


80 


79 


75 . 


71 


31 


1340 


H»J6 8 


69 


72 


74 


63 


30 


1229 


mmm 7 3 


64 


.69 


69 


61 


28 


1176 


«0>J 7 2 


57 


56 


61 


49 


16 


902 


HSS#!l 7 1 


23 


28 


29 


26 


11 


476 



10 (n=3) 
i*Wil3 

15 ffl*?3£.P&#l^c. MgPt«0.5«MC@^©^^iiiPS'#bfco 

XS, S#2, 4, 6, 10, 24ftM&K:£1!Mlil<k 0 lib, it^ fcjSt^BSff 3 £ £ £<fc 
DlMit£#®Lfc. #e.tl?t«$7^-fe'fn^7 7- (25mM Tris-HCl, 140mM 
NaCl, lOmM KCl, pH7.9) tT«L (final 20(gflHR) t^tegSt ( 

Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^7°^ K0f^0f) £M^100juM 

TE/££#Jk$i*\ »7V-hU-^-£ffl^T. ajBM360mu 8S£$ft 

460nm^^ttsm^^^a'j^bfc. mwtikGVa&^tb (Dtin.mqdmm&fott'rz 
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ft. DPPIVM^&yd-/ hbfc^7 7TCD®« (AUC (0-24W ) 

.5 ms) 







AU C^i, 


2h 


4h 


6h 


2 4h 


H»J6 4 


17 


17 


22 • 


47 


1597 


3 9 


37 


.60 


• 79 


. :87 . 


533 




60 


73 


79 


88 


451 


H»J9 4 . 


43 


. 69 . 


76 


86 


543 



(n=2~4) 



umm4 

io mmmimk&y>)&&^Ltc!kmfo. wt— mt&mTmmvtc sd^ 

• *j h m. TMB) \Z. mMM4m\:&®*0.mCMmmiZTlQ mg/kg(5 mL/kg)T- 

mmfttirm (lc/ms/ms) iz&mifeiJtco ^yhstmo.i muz, pq&m 

(o.5 Lg/wL) loo /i»inbT$^+h--{cT^io#Rg»Lfeo z\n\zm 
i5 (ph 6. 86. mytmm) lmuscttfg^x^w mL^jq^x, io^ms^ 

|p]{Cg^5atb^ SS'O^ilt (3,000 r.p.m., ^M, " 10$HW) ^fc. 

T, 5^it-{CT^10#F B m#OT#e»n^W2 /LSrLC/MS/MSTSI$Lfeo 
LC^mz^X. ft^A&Cadenza CD-C18(S$50mi, i§UI4.6iniu ^g3/zm) 
20 £/BV>fco. &RIM£ttlO niM@ti?7> : e^ , >A7jc^W^^y-^ (2 : 8) mWt*m^ 
, gSt5i&0.2 ml/mi n<hL£ 0 MS^mc&^TfcjU ^gtC«TSQ7000 LC/MS/MS 
'System (ThermoFinnigan)£&JBU -T tf->4:bfcfcttBSI*/8V^ MS*— FttlE-f. 
#X tn* U >^8ttSRli (Selective Reaction Monitoring)T«Lfco SOS 
#f©#Hiiil^©fWtiS§^4 fc^bfc. 

25 
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L 

. mg/kg(5 mL/kg)f , ^n^ftaiP&^l/fc.. &4^<97^>jfitfii<Z>0. 05 mLfc, ft 
(0.05 /g/mL) 400 /L^JoUfc^ fef!lg?Pb^o ^-©MlOO jiL£ 
SiHffliffigtCT, Hffittm, M£frK MS/MS&iJ^K^ATS 

10 &mmmmmWrosvekt-2 (Spark) £fflV^ @fg;*7~- h U y^tOdSiJ— b U 
y?&m&1t. LC&#fc43HTWU ##T#^AteMightysil RP-18 GP (ft £50 mm, 

ami mm, n^mnvd^m^, mmmo MBMry^-v&fcmm/*?;- 

LC/MS/MS System (Applied Biosystem).£®ffiU 1*>4Wzmsi*m^: « 
15 ^-K&IE-r^-X ^-^U^&teMRM (Multiple Reaction Monitoring) TSO^ 

vtt. Mn&$&<D&mfam&<D¥%!km*mm%m4\z7KVtc 0 



(S4) yy b\zm&^btct%(b&&mik&W(Dkm*mm 







im 


30# 


1IW 




mm 


mm 


2 mm 


HJ6M4 9. - 


ND, 


ND 


ND 


ND . 


12; 7 


41.2 


ND 


"HUGH 5 


10.5 


30.9 


37.4 


55.3 


149.0 


264. 0 


88.3 


«M 7 6 • 


17.2 


69.9 


99.9 


123.0 


208. 0 


224.0 


32.9 



ND:MTO#(10 ng/mD^T., 



20 

umms 

%^yvb «t, 7ii&) nmmw(Dik&®i<D7m®. (£g&&7k/o.i n 

25 ^7K=9/l) £1 mg/kg(5 mL/kg)TJlMfiK:&#Lfc. TO^J4(C*3^ 
?>«^J49<D^t/i:ll1i^j*t«J:oT, ^»J490-(r:^©jia^4 1 T^^^ 
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>?U3~;W £ling/kg(5 mL/kg)T, ^ti^tif ^prtfc©#bfc„ OT, 



(^5) -yy hizmmfa&^LTct%(D&&m\:&y!}<Dihm*m& 







E£ (ng/mL) 


5# 


15# 


30# 


mm 


2mm 


mm 




2mm 


mmM4 9 


98.5 


66.8 


45.7 


37.7 


24.2 


16.7 


9. 79 


ND 


mmm4 s 


41.2 


27.1 


27.0 


28.0 


36.7 


29.9 


32.3 


9.85 




59.2 


39.9 


30.5 


36.5 


32.3 


23.9 


29.7 


2.96 



ND:^yjM#(10 ng/mL) OT. 
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1. & (I) 




5 K+» RHi> tK^^-?. B^$tiTt)i^7^+JW3l/.S^$tiTfeJ;V^>'^D 

j^ji/S, fim^nx i fockv^>^o7;i/^s> «»snTt)J:V5^D7J^;w 
io ***>ak mm^nxh^7)v^)v&, mm^nx%^7^./^ mmn 

tiTt>ctv»7^3>s/*;p#^;ni, em$nTt)<k^7U-;i/& B&sn-cfc 
<twj-;k*^>s, gjft$nTt>«fcVi7U-;i/^ ; >*>^-^ «m$n 

Tfc<kV>77)Mr^g> Stft$nTfe«J;vx77;W^4;>Sv gm^nxfeiVi 

j^vgSm&znxh&^rv-jvxfrft-jm, m^nx^x^r^jv^ 
20 fP7U-M+^i, «si$nT , b«fcVi7JW i ;p*;u#-^*> £fc«g&£n 

Tt>«fcV^a*fia*DAxPai3t&*TA^ *&«TiB5£ (Tl) ~ (T6) Ti$ 
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io *;um. g&£ *vT t> <t vnt y -^2k g&£ *vc J; v\if g&£*it t> 
-Y-NH 2 fi; TfB:£ (A) fg$fl5S, $fcfiTlB:£ (B) T^ftSg 



(A) 
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— NH NH 2 

27i))n ( B ) 

* fcl± 2 oo R 5 tfs-jffcfc o T ^ f- W%> t < U' gt&#tE5c-f5 

2. -Y-NH 2 ^ (A) T?at$n5ST?*>l7, 1 b< ft 2T*fe5*\ ■* 
15 fcf± N .-Y-NH 2 ^ (B) X*m£tlZ>mT*h<9.> nftlbL<it2X*hZ>, » 

3. R^TlBit (C) „ (D) tfrn (E) ©^fW^It'feS, |f*3ll~20 
20 ^ttSilo 
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z\$. mmm^. -s co) P -, sfctt-Nm 11 ) -ssu 

ftAD7Jl'3*->I$il, 
15 R 10 ^^^, ^;i/£fcteX5Ml/£:g|U 



R^^jc^^^fc^y^^^Wo ) 

20 5. R 3 ^ (c) t^O, R 6 ^, #&b&V^\ 10£fcte20#£U 

. 3 7)V^U>^^y&, 7)V^)m, AD7WS, ^^.U7)V^)^ 7 

Ao7;m+^s, 7;i/p*5>*;^x;i/S, 7)V^)Vti)V^-)^m 

7. R 3 ^2-^OD7x-JK 2-^DD-5-7MD.7i-Jk 
-5-7Jl/tn7x^JK 2-^h^>-5-7MP7i^k £tz\t2-i/7 
30 . ;-5-7M07x-m§, m^m4Bm(0it^hL<\t^<0yu K7f 
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9. R 1 ^,: -Ra-Rb-Rct^n&S^I), f^l~70^fn* 
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